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(57) Abstract: It is intended to provide a morphinan derivative rep- 
resented by the following general formula (1): (I) wherein R^ repre- 
sents methyl, cyclopropylmethyl, etc.; R^ and R^ represent each hy- 
droxy, methoxy, acetoxy, etc.; Y and Z represent each a valence bond, 
-(C=0)-, etc.; X represents a C2.5 carbon chain constituting a part of 
the cyclic structure (wherein one of the carbon atoms may be substi- 
tuted by oxygen, sulfur or nitrogen); (R*\ represents an optionally 
substituted fused benzene ring, carbonyl. etc.; R' represents hydro- 
gen, etc.; R^° and R" may be bonded together to form -0-; and R* 
represents hydrogen, etc.; a pharmacologically acceptable acid addi- 
tion salt thereof, a remedy or a preventive for urinary frequency or 
urinary incontinence containing the above derivative or its pharmaco- 
logically acceptable acid addition salt as the active ingredient; a method for treating or preventing the above diseases; and utilization 
for these diseases. The above-described compound is useful as a novel remedy or preventive for urinary frequency or urinary inconti- 
nence showing an isolated side effect. Moreover, it is useful in a method for treating or preventing the above diseases and utilization 
for these diseases. 
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:^mmts -m^ ( i ) 
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m 

10 '^^^m 

mzmmmt:Ri^irztfim-^^^xi^^o -y^x-. 3£^m^**tT#Tu^a 

20 m'i»mmmzfbm-r^^^^t{.x^mts^x^x^f')s m^f^motju^mm't 
<itm^m<of^^'^fzit^mm<Dmmii<^<m'^tixi^^o 

mtmzm^-^^tcn'ikWB 41-18824-§-. fcckOfJ^^aS 41-18826-§-(^|BS<01b-& 
#|Cffl^|ZOl^TI4IBi^3&<JS:t^ Tetrahedron. 50, 9757 (1994). 
25 Synth. Commun. 22. 913 (1992). J. Hed. Chera. 27. 1325 (1984) ^lC|B«i<D 

it'^mt^&^ifi. ^tiii>nwts^xsxmizitmm=b l < [tm^m<om^'^tzit^ 

a)a>. ^;ut:)->ait^^f -Sirica ^T?*M1k^1^l-ia<tt-r'5t#^t>tt-S^ 
;Ut^lcS^mSlt$iqi$»J-r-5f^fflA«fc-S::i:A<*P&*t-CLx^/)nj. Pharm. Exp. 
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Then 254(1984)^1). mm^w. mmmo>mwmt>m<s mm=^ < itm^mo 



;uT;u4r;u. i^^lS 6 A^c> 8 <7>->^ PT;u>r-;bT;u^;u. gtStSc 6 3{)np> 12 co 

P> 5) ^aU. R\ RM*^*V-^*tglJ<@lC7km. t KP4r->. ^^iS 1 tl^^iy 5 (DT 
;U=ldFv, ^Sia 3 ^SnP) 7 (DT;U^-P^i/s 7 7£)^e> 13 (DT^;U4rP^ 



Rl 




15 
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^Tti^Ti-h. SR\ SOR\ SOJR\ (CH2)pOR\ (CH2)pC0R\ (CH2)pC02R\ SO^NRV. 
CONR'R", (CH2)pNR'R\ (CHj)pN(R')COR* k <@a> R* © 9 t*. (©K^M 

10 ^^fcttSSmi^lcfg^Utc 2 ffi(D R*3b<-0(DK^ISTi:J5:oT*;U7|?~;u^ 
*fcI*X;U7N4Fi/ K«*. ^-(Om^H^JCfS^Ltc 2 ii(D R* A<--OCD^1tll 

tt-mssifs 2 <i<D R*A<-^(c75:oT«imsi*f=i*i ei±a)sm^ r'-^^si 
5^^p:?^>SI^^. i'^p'O^^im^^s P'O^^jSi^^. *> 

20 h'j-7;u7l-p^5=-;K h u 7;u;j-p^ h4ri^, i/7y . mmsfc 6 12 <z)T'J 

— V¥-;d-i/7'-^ SR*. S0R\ SD^R'. (CH2)pOR«. (CH2)pC0R\ (CH2)pC02R\ 

SOiNR'R'. CONR'R\ (CH2)pNR'R\ (CH^) pN (R') COR" ^^U. RMt^K^. m.mWL 1 

p> 5 a>T;u^;i/. ^^la i 5 (dt;u^~;u. 7 is ©t^ju^^I/. 

mi^ia 1 3b^€» 3(Dt KP^*>7;I/^;U. WpOR*. *fcl*(CH2)pC02R«*aL. R". 
25 R"l*^^LT-0-. -S-. ^fctt-CHj-^^-r*^. R"A<*m-e, R" jJi^tK 

m, t KP^->. mallei *^e> 5<z>7;u3^i/. ^fcttmmisi 5a>T;u* 

y^P^i/^aUs p I* 0 A^t» 5 (O^ifc^aL. RMiTK^. mmia 1 J^l^e> 5 <Z)T 
;i/4r;K mmiS 3 AnP, 7 (DT^lz-^r-^U. ^^IS 6 ^n^. 12 <DT y-;i/. *frl*a 
mis 7 13 (DT^;U4r;U*aLs R\ R' tt-5-*V-€f*tglHi(C7Km. mmSfc 1 *^ 
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[^il3,R\ R^ R\ R'. R^\ R"(*|5lB^^lC|^C-t?&y. R*\ X' . Y' . Z' . 

k* i*iiriBR\ X. Y. z. k ^i^-<D^s$a-r7bn Y' . r iimm^m=i-mm'^ 

1* X' A<-(CH2)4-. -Ws-. -(CH2)2-0-(CH2)2-<Dii-& k' (* 1 Uli-^JBrlttLfiJfi: 
&-r. *t=. Y' . Z' A<I^I$|C-CC=0)-T? X' A< 2 HomifeJ: yft^^«l3t1ll^ 
^(OJi^ k' 1*1 m_hl?)&:(t*Lli)5:e.rs 't'T?* (R*' )k' A^'OHf 




(11 ) 
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tfj^V^^o f3:iS^mmmiztS^^X r*&^*fcl4^E&^Jj I3l*.j&fifc*t;^l» 
<D t>^*t*^-^ i'^ e> =t <Z> <D^ jSp e> -f . J&^fc <fc t;^^ ^ 1^ ^J^tr a c: i: 
$ i W ic m t ^ e> Jh* ^ t, (D $ ;h. a o 

Y. Z i: U•C^*M##tl:l-C(=0)-*fcf4P#^tIcJlT■filli^S^<D^,a>35)<»*Lt^o 
10 Y, Z A<M#*i::-C(=0)-Jt^. R' i: LTI*s Tk^. m.mWL 4 ti^P> 1 <0i^<7 nT 

■:^p tf;u^^;u. a-i'^z P3^p e;ux^;u^ p:^p tf;u:^p e;u. 4— >^ 
p::fp if;i/:^^;u. i/^? p:^^;uy ^;Us i/^ p^>5=-;1'.p«5=-;u. i/^p^^i/ 
15 2-i/<7P-^-T-=.;ux^^u, 3-i/^p^-r— ;u:^p tfvK ^x— 

■7 5^;i/. hU;u. T'j;u> :^u— ;i/A<jff^ LL^o c:*Le>o>it'i!^,#iw> 
^ p:^p e;u^5=-;u> PT^^^u-jtf'^u. i^-^ P'^>5^;^^5^-'^^ *>^p^^ 

mmwL 1 A^e> 5 ©Tvu^^e/. khiss: 7 3&>& 13 (DT^;u^;u^4ri/. mmwL 1 

4'l?=fe!|tlc. tK^. t KP4ri>. > h4r'>s T-tr Lt^o -X-i: LT 
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5 i>-j7P:^^>ise^EI. e/^a^v^>$e^iBI. i/^p^>-T>«S^^* i/^p^ 

#|z2<il<DR*3b<-^l:i'S:o-caim^*fcl*1 J5l±#I^ 1 4 <@a>m^S R'-C 
a-t^^s -hP. m^iai 3&^e, 5 <dt;u^^u (l^icj^t x5^;u. :^ptf;i/) . 

mmm 7 A^e> 13 a>T^ju^;u («i#ic^>i?;u) . t HP^i^. mmm 1 a^6> 5 

^ h^i/. i/T/. -y^L-Jl^, -iVJ^it^yr-jrV. SR\ SOR\ SO^R*. (CH2)pOR«, 
20 (CH2),C0R\ (CH2)pC02R\ SO,NR'R«. CONR'R\ (CH2)pNR'R\ (CH^) pN (R') COR" ( C 

plio*^^ 5(D^^$aL. RMi*^. 1 ;{)Np> 5 a>T;u^^u 

x^;k :;fpt°;u) . mmiS 3 *^p> 7 a>T;w^-;u*t::(*^^ife 6 
i2a)T'J-;i/ (!|#ic-7x-;u) $^Ls R\ R«l*-e*t-e*t»J<ll(^7K^> a^ia 1 
Anp, 5 <DTJW^;i/ x5^;k :^pe;u) . *fc(*i^mUt 7 ANe> 13 

am. ^^m. - HP. x5^;k ^pe;K tKp^r 

i/. ^ H^i/, h 'J :7;u3i-p>5^vu. h'j-7;u7j-p^ h4rv. i^r/. ■7x— ^u. 
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i?^^;uT5y ^5=-;k i^pt^'^uTsy x5^;k ts^a^^* li^o tux (4s 

Y. Z A<^^lclS^fiBig^<Dit^(-tts R' t LXits ftSlia 1 

10 5 <z>t;u^;k ft^lS 7 3{^^e> 13 (OT^;u^;k 7^-;i/T;u^;u (T;b4r;uSP 
©m^tJci* 1 7b^e> 5) . ^x;i;ut;u^;u irji^^^fi^^ommmt. i jbNfe 5) s 

;t5^;|/s X^;i/s -^Pe^U. ■7x:i'-^;K :7 x-;U:^P e^I/^ 2-*fc 

15 2-*t={* 3-^;j--7i=.;upt^;u. 2-*fcl* 3-^;!r--7x— ;UX5^;i/s 2-*/= 
I* 3-^:tzP jL-)U-^n}dji.. 2- 3-*fc(* 4-eg e?-;u/5^;u, 2- 
4-e'j i^— ;ux5^;Us 2- 3-*fe{* 4-eg i?-;i/3^p Li^o c:*Le> 

ey i?-;i/x5=-;uA<»*Lt^o R*fc uTi*. t Kp^i/. etmm i s 

20 ©T;U=l#e/. m^lS 3 35l^& 7 a>7JV'r-J\^:t=^i^s ^mWL 7 13 (DT^^I/ 

^i'. :^p e;i-y^i/A^^^*Ll^o z*b&a>tft5=fe<i#ic. tKi^. tKp^i/^ ^ 

25 5 ODT'VUadF-i/. K^IS 7 AnP> 13 (DT^^l/^^UTh^i'. ^fcttj^^^lC 1 A^fe 5 
<DT;i/*y-f;U7|-^i/7&<»*L <. ^3-^^,7K^, t KP^i>. ^ K^i^. Xh^ 
^>i?;U:t-^i^. h4ri^. ::^P e:^/ ^i/ LUo C P> (D if 1? 4, 
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i^^^n-y^^m-^ms i/^p^v^>$i^is* i/^p^>T^>«i^^. 

10 ^p^:/^>/li^^$J^fife-r^-fcA<»*i-tv tt^-ctiJ^^^UTS K. i?x^ 
x5^;w :^pe;u) . UtffelSv 3^^^6 13 <z>T^;u^;u (#ic^>i?;u) . t Kp 

20 ^J-Jls Kg:7;U:4-py K^i/s i^yy. -^x-;!/, ^ V^Thi'T-^- SR\ 

SOR\ SO,R\ (CH2)pOR\ (CH2)pC0R\ W.CO^R^. SD,NR'R\ C0NR^R\ (CH,)pNR'R\ 
(CH2)pN(R')C0R'' (.ZZ-r^s p I* 0 A^e> 5 (D^m^UL. RM*7K*s 1 *^ 

5(Dt;u^;u (!|^tcy5=-;u. x5=-;u. -^pe;!/) . m^is 3 AN?) 7 ©T^u-^r-iu 
*fci*i^f^SS 6 A^e, 12 <z>T'J-;u (!|#ic:7x=;i/) ^^l. r\ RM*-€-*L-?^*b 

SSSillcjnK.. T^^vlfe. a 17^^ -t-a* -^^^^^ 

tKP^i^. ^ h^i/. hiJ7;U:4"P^^;K h u 7;1/:*-p ^ b 
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*fcl* R^A^tK^T?. R"35«7Km. tKP^i/. t,L<(*,>i h^i/<0%«>;5«»*L 

Y' . Z' AtM#^l:^-C(=0)-Ji#. hL LTI*. 7Kife. ft^lS 4 7 (Di/^ 

& 12 OT'J— 3 7&^e> 7 <DT;K7--;uA^itf*u<s 4''e=t7K^. 
p:^pe;u^5^;i/. p:^p tf;ux5^;K p:^p tf;u-:^p e;u. 4— > 
^p:^phf;b-^^;u. i/^ p:^5^;u.?«^jk i/<7 p><>5=-vu^^^k i/^p^^ 

i/^ p:^p e;u^5=-Ji/. i/^ p:^5=-;u^5^;i/> p^^^^^u-?*^-'!/. v^p^ 

e> 13 <z)T^;u^;u;i-*i/. *tci*mmi!t i is^^ 5 <DT;u*/^^i>:*-^i'*<»* 

(or^up^pi/. 7 A^p) 13 a>T^;u#;u3!l-*i^- i^^St i A^e> s <dt;u* 
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t KP^->. ^ H^i/. r-tz h:3F-i/*^»*H'^o k' (* 0 t^i^ 6 ommtm 

i/>7P/<:/^>«il^^. i/^/p^^^^se-^^. i/^p/^:^i^> 
j^^^^ i/>;p/s:i^-i2>ili^^. i//7P^:^^>fg^«. *fci*i/<7P'^::'"x> 

5^;u/<>i>U^:/. :7;u;i-p^>i?^K \-'Jy)i^^^^ 
i/>7P^^'>;i//f^^Us i/^p^^->;u^5=-yv^>s -^xy^F-'X -J^pp 

13 a>T7;u^^u (i|#(3/<>i?;i/) s t Kp^Fi/. Rmifc i s ©r^i.^^i' 
h^->. xh^i/) . h«j:7;u5l-py5^;u> h u 7;u:*-py w^i^> 

T/. :7x=.;U. V5^7|-i/T:^ SR\ S0R\ SO^R'. (CH2)pOR\ (CH2)pC0R\ 
(CH2)pC0,R\ SO,NR'R\ CONRV, (CH2)pNR'R\ (CH,) pN (R') COR" (dCt?. p I* 0 3{»n 

zToifjv) s mmm 3 *^e> 7 (DT ji^'rr^ji^^tzitmmm e 12 <DTU-ii/ 
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x5=-^K T-te h^i/. :7x^;u;j-^i/^ y HJF-i/*;U7|?-;u^ x ^:^F•i/*;^7t?- 
Y' . r t^mzmi-m^^^om-^i^it. r' tLxit. i^m. mmm i 

;uai(Di^^iai* 1 5) s ^X^^UTJU^^U (T;i/4r;i/SP<©ft^l»I* 1 

15 5) . eui^^uT^u^;!/ (T;u^;uai<Dm^lSi* 1 5) A^»*U<. 

tK^. x5^;u. z/uifjVs 'Oi?;!/. •7x4'-^;u> "7 x=.;i/":^p e;u. 

^pe;U. 2-*fcI* 3-^:t7x-;u^f^;i/> 2-*fc(* 3-5^7|-7 x-;Ux^;K 

2-*fci* 3-^:j-:7x^;u:^pe;K 2- s-^fd* 4-eu 2- 3- 
20 *tci* 4-tf ge?-;ux5^;K 2- 3-*f=i4 4-eu i?-;u^n tf^i^A^»*ut^o 

1 An^) 5 <Dr;i/=3 4ri^. m^iii 3 3&^e) 7 (0T;u^--/i/7i-^->. m^ia 7 A^fe 13 
1 5 oDT^i/zj^i'. mmwL 7 A^e> 13 (Z)7'^;u4p/i'^^i^. ^fcitm^ia 1 
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iz^Ms /5^;u. :^pe;u, . ^tzlt 2 mommir ^ 

aAum-^m. ■'><7p:/^>^^^s i/^p^V'^'vfg^^. e/>7P^>^>«e 

15 m(D R*' l*-t*L-?^*LSiJ#U::. x5^;u. :^Pejl/. * U < tt'Oi^^UA^W 

(c>t5^;i,, x5=-;u. ::^Pbf;i.) . ^0lfe 7 13 (DT^;u4f-;i. 

h'J-7Jl/:tP^^^l'. h«J-7;U;i-P^ h^i/s i/T/. :7x=;K -iyf-^^^T 
-f-h. SR\ SOR\ SOjR'. (CH2)pOR\ WpCOR'. (CH2)pC02R«. SO^MR'R'. C0NR'R\ 
25 (CH2)pNR^R\ (CH2)pM(R^)C0R'' (ZC-^. p 0 3^l^ & 5 (Dlllft^ilL. R« 1**^. 
gtSia 1 *^e> 5 CDTJU^^U x^;K ^Pe;U) . ^^1$ 3 7 

(Z>7jU^-;u*fcI*0t^S[ 6 j{|Ne> 12 ©T'J— -'U (Itl^:? x -JU) SSL. R\ 
RM*-?-*L^*t»HHl::7Km. 1 A^e, 5 coT^u^^u im^J^^jy^. x5^;k :^ 

pe;u) . i^fzitmm^ 7 a^^) is ©T^^u^-'t' (1#ic/<>e?;u) sa-T). 
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*L<. #(^iimj|ll::*nx.. B^Bs -hP. x 

■7;u:i-ppi h^i's i^ry. -^x— tKPdpi/>^>u. t Kp^i/X5^>K 

yx^jK T5/3&<»*Lt^o R'l*. tK^. mfglB: 1 A^e> 5 a>T;u4p;K 
fcf£L-flftse (n) <o±mtti^<!>o% r . z' A^p^icji^fiffi^^i? x' 

A<-(CH2)4-. -We-. -(CH2)2-0-(CH2)2-<Dii^ k' (* 1 iSk±'^tjHf^ltt3iibr. 
15 Y' . Z' *<|^|^(Z-C(=0)-T? X' A< 2 <i(DmmJ:y 'S:*^^jt^^SS«>Ji 

It. M^>■^>^l*R''t?Si^**^'■Ct^'5:lt;t^l^'£i:t)'5:l^o 
L U jSA^ & C* C ^ icl® m $ *t 0) -e I* jS: t^o 

sis^g^iicj^^Li^^f^fti^i: LTii. m^^. m^itT^mm. 

^ig. x^>x;i/7t^>MJ^. ^i/-if>7.;u7t^>^iS. p- h;ux>x;i/7N>^^. 

acoa^M. Y. Z*«-C(=0)-. 2 110) R«A^«imil*fr(*t>i:OJJlJi<D R«1?mSl$ 
*tfc'<>4f>Se^J§. R'A^tK^. R'". R" A<^^UT-0-<D4b^!K3-??&STIB-j5fi[ 
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it ( I a) (DMWmtim. 1 iZ^-to JfeiS. UlTO^^'t'lCfcl^T CPM I* 
Cyclopropylmethyl $^I5^L^ ei^^-^ltal^tzlt&V&^o 




(la) 

(la) (Dit-^mOo^. R^Ati//;p^p e;U^^;K R*. R'A^t K 
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OH 


- (OH2) 2-0-CH2- 


7-CI 


Me 


OH 


OH 


-(GH2)2-0-CH2- 


8-01 


Me 


OH 


OH 


-(CH2)2-0-CH2- 


9-CI 


Me 


OH 


OH 


-(CH2)2-0-CH2- 


6-Me 


Me 


OH 


OH 


- (CH2) 2~0-CH2- 


7-Me 


Me 


OH 


OH 


- (CH2) 2-0-CH2- 


8-Me 


Me 


OH 


OH 


- (CH2) 2-0-CH2- 


9-Me 


Me 


OH 


OH 


-(CH2)2-0-CH2- 


. 6-OMe 


Me 


OH 


OH 


- (CH2) 2-0-CH2- 


7-OMe 


Me 


OH 


OH 


-(CH2)2-0-CH2- 


8-OMe 


Me 


OH 


OH 


-(CH2)2-0-CH2- 


9-OMe 


phenethy 1 


OH 


OH 


-(CH2)2-0-CH2- 




phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


6-F 
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phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


7-F 


phenethy 1 


OH 


OH 


-(CH2)2-0-CH2- 


8-F 


phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


9-F 


phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


6-CI 


phenethyl 


OH 


OH 


-(0H2)2-O-CH2- 


7-CI 


phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


8-CI 


phenethy 1 


OH 


OH 


-(CH2)2-0-0H2- 


9-CI 


phenethy 1 


OH 


OH 


-(CH2)2-0-CH2- 


6-Me 


phenethy 1 


OH 


OH 


- (CH2) 2-O-CH2- 


7-Me 


phenethy 1 


OH 


OH 


-(0H2)2-0-CH2- 


8-Me 


pheniathy 1 


OH 


OH 


-(CH2)2-0-CH2- 


9-Me 


phenethy 1 


OH 


OH 


- (CH2) 2-0-CH2- 


6-OMe 


phenethy 1 


OH 


OH 


-(CH2)2-0-CH2- 


7-OMe 


phenethyl 


OH 


OH 


-(CH2)2-0-CH2- 


8-OMe 


phenethy 1 


OH 


OH 


-(CH2)2-0-CH2- 


9-OMe 



l*mT l::^-r ^^l:: <fc o T gjatf ^ - 1 35)^ ^ -5 o 
:^nBM<0-m^ ( I ) R^ R*^ R'^ R'^ z. kttfilH^a 

(la) I*. TIB7.^-A1lc5^^?*l,^<fedCC. iW) (R\ R^ R\ R\ 

R'\ R''itm^Mm\zmc) -ca**tS6-^^vi**^^. -rs-'t^A^ (va) 

(R\ R\ R\ R\ R^ R^ R". X. kliBniS^micPC) ^fcl4x:t-5> (Vb) 

iR\ R\ R\ R\ R\ R'\ R'\ X. Y. z. kitmuMmi=-mc) ^m^-r^mTc 

W T 5 / -ibSJS ic * o r # t A^T? # o 



57 




(ia) 

iC(lW)-ea*JK'S6-7r-4F-Vi*:C*.i5!l^l*. J.Org.Chein. 4. 220 (1939). 
j.Org.Chetn. 15. 1103 (1950) IBS**!. T U . ®:»:iRl::fBm<0^^»=<fe o 

^•r (1) (D-f 5-'l7A^*t=(*x-^5>1bJRj;5l*. ^^Vi* (IV) i:75> 
(VI) (R\ X. k itm^^mizmC) ANe,^5-'t7A^ (Va) *fcl*x:^5> 
(Vb) ^^SJSJSTJfc-So C<DJRlStt<5IJx.«s J.0rg.0hem. 45. 3366 (1980) 
^ . giS^il^lB 93/15081 ^^(C|Bm**tTt^^^^. "T'fe+Jt.Tl-* V(* (IV) 

75 > (VI) ^mmtiiRjiO'^t^^ximmm^^itx. ±f$.Lx < 

tmz^mm^. Dean-stark M7K»»gl^^0^ffl(c<*: U 1^^ LjS:*^ €, 
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s-'t?^^ (Va) *fci*x-^5i/ (vb) $^^$i*S»*Li^:;&^-^ 

^(DXg-efflL^-STS^ (VI) a>ai*. «t#lC©^$*lJS:l^An ®# 0.5-50 

10 mm. »*L<(*i'-3o^g. !i#(c»*L<i*i~io^S:A«fflt^e>*tSo 

l:l*#lc|S^$tt35:l^3{l^ 0.5-50 ^MO!>®fflT?llli(gRrtgT?fcy. 51^1* 1-30 

mm. »*L<i*i-io^«-^j^s.-r^#^m7b^#e>*V'5>o 

20 K h U-f v^p tf;Us :j-;u h4riKi?xg=-;u7x=.;u. ;*-;uhdfKh'J n-:^^;u 

25 a>;j-;uh->^pe:i->^xx7-;Hi. :*-;u hS&M h g 7i-;u k g x5=- 

7l-;uhi&Mhg n-:^pe;u. ;f;i/ hiSK K g-r v:^p e;i/3B:i:«>^^i' HIS 

sm^M^g n-^pe;u. Ti-^uK^m^MF-g-f v^pt°;uj5:^<D7f-;i/h^m 
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;uh@¥^H'J n-::^pe;Us tI-^H-HfM K U V3^p M^^xx^^- 

:i-;uhilFlKh'jx5=-;i/3b«»*L<ffli^e)*LSo Th^i/ hxxT-;n*aii&}§i^ 
fcLTffli^-sc:fc4,Rr«g-e«fe*3bn iimi* 0.5-10 mm. »*l<i*1'-5^m 

SfBjSitt LTI*, !i^lc|8^$tt^<J:t^An i^h^tKP:?^^ (thf) . x- 
T^;U. i?,/ h:^F-i/xa»> (DME) . i?7|-4ri^>^a>X-T-iU^'^<«. ^>-tf>. 

s K (DMF) . i/>t^;ux;u7t^dF-i/ K (DMSO) ^(O^il^j^i^^. =bL< 

{iZ*t6>0!)^§^S£2®!gKl-h$il^L-Cfflt^'5Ci:7^)^-e#. ifT?*, THF. K;UX>. 

RJS}*B^!ga'4'<D:*-4rV<*(IV)a>g]g(*. !|# lc Rg ^ * *L Jfi: 1 
mraol/LA^e> 1 inol/Lr*ilS-r^*®ll*<^e»H^o SfBMfc LTf*. iSfiS 0-- 
250 "C, »*U<f* 0-200 '•C;!)<#X.e.;K^*^ 20~150 '^(»l5HT'^S-r^^ 

3 ^tH-ioo ^#®SA<#e>*v^o 

(2) (D^TcRlStt-figWfCtt-r S-'tyA^ (Va) *f=l*X:f 5> (Vb) ^ 

^Jn-r-SA^. ^S-'t^A^ (Va) *fr(*x:^5> (Vb) $^MLT=fe SMcD^ 
JK75>i* (la) ^#i»c:t3()t-e#€)o 

i^mit^mm7bmt{.xit. i^mit^^'^m-f-i-*)'^^. ^mit->Ty7[^'!pm->- 
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^-40-150 "C. L < l*-30-80 "C-e^S-r^^5^mA^^&5h'So RlS^rel 

■r^#«gm*^#e>3K'&o *fcS5S^«<oSK (va) n^u (vb) ©sisi*. «^ 
%»*uiMK^*<#e>*t'So 5-•^7A^^b*fcl*x:^5>1b<DS^s^§^«^ 

aib7K^^. ?5Si^. 'yiymmcommk. ^^>x;U7t^>^. p-K;ux>x;U7h> 

7|^>^. p-h;bx>;^;b7|^>m. SM®. tja-ctp- h;ux>x;i/7tK>M. 3cm 
SM3b^»*L<ffll^&*t'5o ^#$-t*SMfl!)ai*«l*l=IS^*3h,'5:l^35^ 0.5-50 

^«<D^Ht?iijifewtgT?feys 3i®i*i~3o^s. »*L< Ii1~1o^fi•^?^a■r 
^#^m3^)«^#e)3l^i^o 

3Si:s«^**t-sA^ M®o.5^F^~3o^ra-c^s-r^#j^mA<^ip>*i^o 
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JS?^4«OS!a (Va) fcjci; (Vb) (O^mts !|#Cc|S^$^^*(D-C-l±3&t>A^ 
il^H 1 mraol/L'-l mol/LA<»* Lt^o 

*5IBBa>-|ftSC ( I ) (R\ R^ R'. R\ R\ R'\ R'\ X. Y. Z. kl*l5IB^^ 
(zl^O Tja^tt-Slb^ifeKD^ai?. Y3{i«-C(=0)-. Zjd^H^fiiiSS^-CfcS-m^ 
(lb) (R\ R\ R\ R\ R\ R'\ R'\ kl*H5IB^^lC|^ C) (D^t^T 5 K**l*> 
Xdp-A2lc^-r<fe^lC. -Jilgj* (Wa) (R\ R^ R\ R\ R\ R'\ R'\ kttfrlB 
10 ^aicPC-^fey. Tli^SS. 3-!?^^ *t=I*OTs. OMs) (VBb) 

CR\ R\ R\ R\ R\ R'\ R'\ k(*|&|B3£@l3P C-^fc y . T' I*^^. 
OR^^ (fct£LR"l*7K^. m0ISlA^e>5<DT;U3 4ri/. i^f!llS775^^ 130)7 

tt-S— |giC(VIIa)i3J:t;(VIIb)-e^**t'5^b^!lJ!H*. gJSg4^ia93/15081^^(C®ii 
^ ;K-C l^ S ic J: o r # c: t At-e # ^ „ 

^ O 

T;u^;u4b 





-y(R'*)k 7 5 Kib 



(R*)k 



(la) 



(Wb) 
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i^mtLXlts ^M-tzi/'t7A. 7K^1b:h h 'J -t? A. 7K^1b 

i3^J'^M.td:i£(0m^i^ms T^mit-)- h'J^A. 7K^^b* U OA^»:^a>^S^ 

10 •&c:^;b^&^. 

i?x5=-;ux-T-;u> thf. dme. iftox— 
^>-lf>. h;ux>7jj:t*(0^^b7K^^j^l«. i?^pp^^>. -i? p p ;f^;i/A. 
1.2-5?^ p px^ :ytjiifO/\a^>^^mt:mi^^iltt<Vt^iti^. ^X=h 
15 DMF^ THF^ h;UX ^ U < ^tl-So 

J5fB5ajgl*il^-20~200 »*L<(*0~150 «t;t?j|SS^'<#$emA<4ie> 

(VBb) (DiiJgl*. !!#I^K^^F*l'5*<D1?l*'5:l^A^. ilS. 1 mmol/L~1 raol/LA< 
20 »*Lt^o 

*SIW<D-«ftSt: ( I ) (R\ R\ R\ R\ R\ R'\ R". X. Y, Z. kl*|frlB^a 

izmc) xmtii^it-^mo^^x-m^ cic) (r\ r\ r*. r\ r'. r'\ r'm* 
(M) (R\ R^ R\ R\ R'\ R''itmummizmc) xm^^^i^T^iyi^ 

25 iZ-m^ (K) (RMilJIBSaiCl^i:) T?a$*t-S^I»7K!^$JRPS$-t±^CtlC 
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(M) (,c) 



J5:®mA<#&*t^, JSfittLTI*. DMF. i?pt5^;i/T-b hT5 DMSOife if 
5 (Dt^ya h->^m^mm. *?x^;ux-^;u. THF. dme. i>7t^V->t3:i£o 

<7PP^^>. ^pp7|v;UA. P px^ i/^jr^O/xp-^f^^j^i^. 

10 DMF. h;UX>, St^j&tjff* L < ffllxe>*LSo 

::fp e;ux5=-;u7 5 tf'Ji?>. 4-i?> 5^;i/T 5 y e u i;>jEj:^(DWtiJ^ 
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mmo 

<*(*d.Med.Chein. 20. 1100 (1977). J.Org.Chem. 45. 3366 (1980)^IZ|am<D* 
$^&-r'Sm*fe(*2J|R75>t(D-r 5-'t7A^*fcf*x-^5><bRP&s (2) :;K 

ZZ-CBJi^^Rrtfe'^eSimt LTI*. -glJ^ttPROTECTIVE GROUPS IN ORGANIC 
SYNTHESIS (JHON WILEY & SONS, INC. 1 991) ^lCiam<D— fiSMlCT 5 ^ S<Z>»^ 

^X'tb^itiPi'G'tmi^^^tii^-^^^o Mwmzit. T'j)v. ^>i>)Us 4-/- h 
3.4-i?y h^v^>i>;i/. 2-— hn^>i?;i/. 4--hP'Oi?;u. 

=.;u)>5^;u. h y •7x^;u^5^;k (4-y h4r*>:7x=;u). i?7x^;uy^;u. 

7;U;j-U— ;Uv 9--7X— Jl/-7;U:!|-b— "7 x P 42— 5^;U^ if *^^lf 
i13T»*,TU;K ^Oi^^U. 4-^ h^iz-Ov;!/. 3,4-i?^ hdpi/^>i?;i/. 2-- 

hp/<>?;;u. 4-- hP^>i?;uA^»*L<fflt^€>*t. !!#izK>i?;uA<»^ Ui^o 

(1) a>-f 5— •t7/,iS*fcttx-J-5>4bSJSIitiriaa)X^--A1tl^1i<D*^v 

RES * I5^<D :^ ^— A1 1 p<ia)^^ ic J; y fr a C # ^ o 
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5 THF. x-^;K DME. i?:4-^-9->^<DX— 5^;U^^J^. ^>-if>. K^bxv, 

10 -fbTKm^. BSM. u >m^o!>JB*i^. y^:/x;u7tK:/^, /OHfvx^i/Tt^v^. 

15 150 "C. »^L< 1*10-100 XJT?. ^Sfeffittl-IOOMEE. L < J*1~30miE 
"C^JfinimjfcSA^ ji^I*20~80 "^5. 1~10^BE-^^£<Z)t^ < feiK^o 
JRfS:^FBl(*JRF&^ff^lc<i:o-r51l:^«^**L-5*^ jl^0.5~l00^ia-C^£-r^# 

20 M§i*fflt^-SC:i:t■5rl|7?(fey. d?mii<0«ffl«t U-CttO.S-IOOSST'^KSRT 
IfeT^fe-Sjb^ a^C*1-'50^M. »*L<l4l~10^SA<ffll^&*tSo Z(Z>^^<Z> 
^BMi«. JKf&^§^^^ JSfSSJg/j:t*a>^<«M*fIIB<Z>7K^^X$7K^SSt Lfc*n* 

J&fc. -^iC (Ic) (R\ R\ R% R*. R'. R'\ R"l*liIlB^SlC|^i:) 1?^* 
25 tL'S^tt'T 5 K§|3@ltt:l*. Tetrahedron. SO. 9757 (1994) IC|BSa>MitsunobuJR 
fS IC J: § ^^1? iiiS-r -5 d i: # ^ o 

( I ) (R\ R\ R\ R*. R% R'** R"v X. Y. Zs kl*«itlB^m 
(CI^C) Tja^+T-^-lb^JfeXDl^. YA<-0(=0)-(D — MiC (XIa) fccfct; (Xlb) (R\ 

R\ R\ R'. R'°. R". X. zttKr^^aici^c-efcy. R"(*a^i!c.1}5»^e>5<DT;^^ 
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R2 




00 




(Xlb) 



t, 1 ~ 1 0 a a: t? JIS S (Z> t N < IS S # e> Jtx ^ o 

^StLtl*. pt5=-;b'J^'!7A. ::f^;U'J5^'t7A. LDA^J: (D:^^ U 5=-'t? 
10 ASJSSII. TK^^b:^ H U -t^A. TKSIb* 'J -t? AjJp if (D^M^K^HbJfei. h 'J 

J^j^tLTIi. DMF. i^^^jUT-fehTS K. DMSO if (D 1^ P h 
15 i?x^;UX — -riU. THF. DME. if (Dx— T-;U?^J§iS. 

/s^-b->, >0-tf>s h;ux>3S:ifa>^'(b*^IS}§JSI*ffll^^d 
i: A«-^^S3b<. it'TJtTHF. DMEA<»* U < ffltN&*t^o 

J5C5;:a]tl±S^-100~200 °C, »*L< l*-80~150 ^T!^S-r^#^mA^# 

20 ~30^KT?^S'r^#J^SA<#e>*t'5o *feJ5f&^4«<DSE (X) (DilJgtt.. # 



67 



wo 2004/033457 PCT/JP2003/012890 
icRBS^H-StO-Ctt^Cl^A^. il^. 1 mmol/L~1 mol/LAt*f * Ll^o 

(^cf R\ R\ R\ R\ R'\ R'\ X. Y. Z. k lilulBO^glClli:) l^m^^^it 

5 -SCxn) (^4«R\ R\ R\ R\ R'\ R'\ X. Z. k l4«irlB(Z>maiC|^ C) X-m 

(1) =^^b31^•^^$ffll^^^^. *fcf* (2) ig^i4^<4^TT;b^;i/5^7i— 




10 (XII) :^+-A5 <X'"'> 

(1) a>:^mxit. H^^bTh-t^moiSlfflMtt 1-20 mfi3b<»*L<. it>T'% i~7 

1. 2-i?'j7 p p >3S:i:(D/\P -^f^^jgJSTb^Jf* L<. n a ^ 

»*LUo SfSagEI*-70~50 '^A«*f*L<. i|i'et.-50~40 •CT?j^£(DL^ < 
15 S3{)<#€>*lS, JSlS^Ktt 10 ^35^€> 10 I^Pb1A<»* U < . 30 »A^P> 5 ^rai55gS 

ilJSf*. !^IC|S^$*tJ^j:^^*^ 1 mmol/LA^e>1 mol/L L l^o 

(2) <015^-Qlts J5J«;^Ji: L-Cx<Si >5^;*--;U, 7/P/05^^— ^ > 

20 u<ffli^p)*iSo «6ffl-r^»f* 1-20 ^m*<»*L<. (f-et i~7 m&-^m& 

<ffll^e>*L-S>„ -B^ffi-T'SSI* 1 ;&^?> 20^MA«$f^L<. If 1~7 ^mt?^£ 
<©t^<^mA^#e>:K'5o JSJSJ^iSIl* DMF. i?.jt^;UT42 hTS K^Jf if G>I^:^P h 
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THF. DME 3Sr:H<DX-T->l/^';SfSEA^»*l-<- (f15%l^:^Ph> 

n.^mx'tb^ DMF A^»*L<fflc^e>*t§„ jRjiBaiti* 50-200 'X3A«»*l<. 
80-150 ^•??ilsa)l^<^m3{^^^i?>H^o jsPB^^ii* 1 ^PeiA^e* 15 mm 

mrao I /L A^ & 1 mo 1 /L U t^o 

10 mmm. nm^^SEmm. ^bm^mm. ^n^mm. umm. mmifi^ti/u. mmm 
m^. ram^mm^. mtt^stiitiJ^, ifritBgBB:^. m^mm^<ommiz^'ox^\ 

■ x^^o zcxi^^num^^fstmmtitmm. mm.. nm^Bmrnte^i^u^T 
um^^^mLxi^^nmiimioii^<omm^^\-ftz^^. Tummomms mm 
15 «ltfeA<mtt*#feufctt^^t^ao nmizmm^^^^^^^^xits mM'^m 

-dMs m^wmn^^m. mnmm±^mm. :ir')-y - m- ^i^mmmm. shy- 
Drager mmm. wn^^. #fiifli^M. wnffl^. ^m^. mmmit^^m. 
mn^mm. ^nn^itm. -i^^m. wmmmms Tethered 
20 cord m^m. 5xp/«^-. mmm. ■tJSKrt^ffi'feHA^fc^o t=f£L. 

m^^fzit^m-i^m&^i^itmm. mn^m.^ u < \tm^m<Dtzify<ommizmi^^ 

ztA<-e#<5o ^ibC^. ^-t^x. ^-vh. /na;?.^— . '^■y-^. ^-3. 

tcit'f'mizmm^mmsitLx. tss^izmm. mMmi^^L<itm^m<otz.fii<o 
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J^=b L< (*j^^^a)?&^*fc(*^R&^^l*. Brain. Res., vol. 297. 191 (1984)^ 
5 J. Pharmcol. Exp. Then. vol. 240, 978(1987) |ZiBSa>:&^T??tMf 

10 JSl:^:g^$*L■cl^T*.fcl^, ^^mmtLxitsikM- iJ^-izji^m-mnf^'Wc 

:^mm<omm=t L < itm^m<07^'mmi^fzit=i^mmit±mm^m^^^ o.oi~9o 
a«%. j:y»*L<i*o.i~7oaa:%^:^f ^ctA^M*Ll^o fa>^ffl»i* 
15 ^m. i^m. ^^:^^mizj&cxm^^nt^Jti^i}K j^aic^l-c. 
mi^mt LT 1 a 0.1/i g~iog. »*l<(* m g~ig. ^#(z»*l<i* io 
iu g-ioomg-^a&y. ^H^ii^m'^fzitmmizi^i-fxiSi^ir^z.ti!i<x^^o 

i^ommmmo^m^^fcitf^mmtLxii. mfntzfa/o-b^jiy 

(Propantheline), ;i-^v:f^ — XOxybutynin). 'J XPropiverine), 

h ;U 7^ P > (Tolterodine) s 5 ^ 'J > (Tern i ver i ne) , h P X e A 
25 (Trosplum), ^ g "7 x XDarifenaoin) , V 'J 7 x:^i/XSolifenaoin), 
KRP-197 3S:ifa>tfi;=i :7^7t5^-b- KFIavoxate)«:i:<J!>sp^gf5fe|i^, 

NS-8, ZD-0947, KW-7158. ABT-598, WAY-151616 *CifO!)* U -t? A^•V*/^:^-— 
■^:^— s — :7xe?e> (Nifedipine), "7;U:^ 'J i?>(Flunarizine) ni:i!:<D*;Ui/ 
<?AT^r^^JUt^tn.M. P:7xXBaclofen)., i;T-tf/tA(Olazepam) , >^ 



70 



wo 2004/033457 




PCT/JP2003/012890 



•J V:/(Lanperisone)«:ifa>#<&®5gfi|i^^ 5 5 Xlmlpramlne) . "f"^-^ 
7 S > (Oesipramine) ^ "7 JU ^ dp -fe ^ > (Fluoxetine) s "7 ;i/ 4^ i^- 5 > 
(Fluvoxamine)^ 5 t/":/^ XMi Inacipran) ^ /^n^^^-b^^-XParoxetlne)^ -x 
a.P^iZ^>(Duloxetine)^i:ifa>tn;5o||, 7^X=E7f Ui/XDesmopressln)3£j:i? 
5 (D/<*/::^U/»Vi/>f^i&|g, TAK-637. SR-48968. Talnetant 3E»:if(3!>^^^:=.>}g 
tS^^ <7 b>::fT-P— ;KCIenbuterol)^ KUC-7483 5&:ifa>i8 flRlft^. *:^-y--r*> 
i/, Ui?zi-7x^ h^i/>JS:i:a>/^~P'l' KftUl^s 0N0-871U ONO-8992 f^}£ 
(0 P6E jgta^* Flurbiprofen jSc if a> COX Ifl^ll^ R-450 tJ:^a>a^ WMM^ K-^ 
■9-*/'>XDoxazosin)^ -f > 5 ^ (Indramin) ^ "r ^ XTerazos I n) ^ 
10 7 tfi^JKUrapldi I), T;U7 ye/XAIfuzosin). "I^^ y'>XPrazosin). ^"7 
htf i?JKNaftopidl I). $t A:^Pi/>(Tamsulosin)^ Hz P K*>XSelodosin) ^ 
:7-f K^lrVi/XFiduxosm). KMD-3213 tj:^Oa^ iSta^/d: t**^(f d At-^ 

7-f:^XTF'J K (Finasteride). t^j-^Xt^U K (Dutasteride) , -<V^>X7^«J K 
(Izonsteride). CS-89K MK-434^j: ifa>5a-b^^ ^ — :7;U^ 5 K 
(Flutamide). If * 5 K (Blcalutaraide) ^ — 5 K(Ni lutaraide) J&rifODT 
20 > KPy>S®tt:i$fitSI, 7'j;i/x:^ h — /KAIIylostrenol). ^njV?i> 
J > (Chlormadinone) . ^ ;^ h y P > (Qestonorone) s i/ :^ P -r- P > 
(Cyproterone) » ^it-r- P > (Osaterone) . -/ ^ h P —)V (Nomegestrol) Jjp if 
(DtaT>KP^>^, SB-217242. TA-0201 jS: if 0) X > KHz 'J xe 

:;^px^'yh. ■lr;i/^;u h>3feif(D*l^14il^pj, ±ia Lfc amfit^'S: if ^ 
Itrsi^^co^R&^fctt^^S^i: LTf*. ^jx.i*';i-:^p uu > 

(Leuprorel in) » =f-b U U XGoserel In) > Z^-b U 'J XBuserel in) . ■f-'yTXy^) 
> (Naf are II n) , h U h U 'J XTr I ptore 1 1 n) if 00 LH-RH f^lftll. -b h P U 'J 
v0 7>. (Cetrorel ix) , U 'J X (Ganlrel ix) » T TTi^ ^) V <f (AbareMx> 
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tSil^O LH-RH iStSm. ±IBLfc 5a-'U^<;^—\zmmm. JilBUf=T>KP>f 

mmm'^mjutT^mmty.xits i5>j^i*e:ty'j^y>(piogiitazone). hp 

-if'J ^ yXTrog I itazone). Pi/<f U ^ ^ XRosigl itazone) <>: ifCO'f >X'J V 
5 «tn;143E#^» h;u::f^5K (Tolbutamide) . ^ P ;U :^ P 5 K 
(Chlorpropamide)^ h ^if 5 K (Tolazamide) , THz h ^-*f 5 K (Acetohezamide) . 
y U <7 P ^ 5 K(Glyclopyramide). -if U ^ 5 K (Gllbenclamide) . <f 
^ 7 K (gliolazide) . "if 'J ^ e 'J K (Gl imepiride) , U ^ 'J ~ K 
(Repaglinide). J - K (Nategl inide) J&^CD-OX 'J ^ K 

10 7t^;i/5>(Metformin). :^7jx;U 5 XBuform in) if fl> e<fT:^-< KJSPJ. -f >X U 
T*— tH — X (Acarbose) . tH ^ 'J t!? — X (VogI Ibose) . S^U h— ;U 
(Miglitol). XS-if' J-x— h(Emiglitate)<i:ifa>Cif-'if;UPi/^— l?ia=§ll* AJ- 
9677. SR-58611-As SB-226552. AZ40140 f^EO^Z T K \y± 'J l/^'^WV^WlM. 
•e<Ofi&. XPzTHz^y KErogoset). "^f ^ A 'J K (Praral intide) . 
15 (Leptin). BAY-27-9955 jS: if $^(f S C A^-^ ^ 

^t:^u K. p— A. r-TsyiS^. -f:7x>-^pi? 

;u, n-bjU=riJ>, e>7t?-tr5^>. ^-/-yjiyiy. /<>*><7^>. K 
jS: f $ ^ If ^ c i: A< # S o 

e?;i/75: if * ^ if d i: # ^ o 

25 :i^i/7x-e?;i/, :^p^^'j:^5=>. u?!? K/<. *;ueK/t. T7K^;u t ^-.jS: 
if $^lf i:*<-C^^o 

7 X P > - i8 - 1 b 35: if ^ ^ (f -5 Z i: # -5 o 
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^mm 1-1 

>-3. 14-i?7^— ;KZ)^fife 



5 




■^-;i/hb*V> 249.8 g (0.731 mol) $ THF 1700 mL t Toluene 1700 mL <0 
M^mmizmMtSits i?^>i?;UT5> 432.7 g (2.193 mol. 3.0 ^S) ^1X1 

357.7 g (2.929 moU 4.0 ^fi) — |C#»L. J^jiS* IC^/tflC 

fro rtS 81.5 XJ-eMSSEA^iaj&L. SJi6gai&t Lf=o JRlSttl^ja 81.5-87.4 'X) 
(DPH1■e^fofco J5JSIH$&^ 30 ^JJ'^. 7l-;i^y^^ h UX5=-;i/ 53.9 g (0.363 mol. 

o.50^fi) ^m^. $f>JC2^FBl30^^. 4B#rHT30^^(c-e;K-^*i7l-;uv^^ 

15 H >JX5=^;i/ 54.0 g (0.364 moU 0.50 ^M) « 54. 1 g (0.365 mok 0.50 ^S) 

^Jra^fco JRja5g|J&J;y 6^FbT30«'^. ;t->r;U/<x$SJS3gS3b^&HL. -rs 

i/ry 7K^'(b7|v't7 0-^ K 'J 't^A 54.0 g (0.859 moU 1.17 ^S) $iff»L. ^ 
20 ^y— ;U 532.3 g $*P^-C5#f!S*-i±fc« CCDiSS rtiS 2.5~10 ^ 

5 L =^"7^XZI|C^M* U -t^A 446.0 g (3.22 mol) , ^®7k 3399.6 g ^ 
#mU. i^m* U 't7A7KJ§?S^ilSLfco ca)}#iS*i?g^ 5.0~18.0 "COFe^-e 
25 12 ^35M+rJSJS}:i^^«(ziSTLf=o .^Ti^T^. 10 i^mmW!&'<JOS:.tX^.i\. 
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itllZ THF 599.8 g ti^^X^^^U 615.5 g ^JiDtlT 15 i^m^m^fzo ISl^fPlt^ 

20 i^mmm^m\ ttta^KP 5175.5 g^m^tzo ^js^ii^<z>^^®ic 

^StK 1026.3 g^AP^T 15 ^rBllt#Lt=^. m^-f^nmLtzo SB. »?S^fir 

5 tx. mm^m^m.ii^m 1280.5 g $l^l^r. m'^^^^^^m^m 4186.2 g 
cLom. mwtm^mmLXs mf^mm 2263.6 g $#fco :ia>mmizmm:r.^)v 

1340.1 g $*n^Ti^Mx^;i/^(Dj§iigili3<fet;7K#^^*n-3t=o 
10 mm\ m^ommi^^ 2103.9 g ^#fco cfl>^^ic.?«^y— ;i/ 528.3 g 

22.0 "CT's 30^FB1^i^^^^^^Tt^s ^?tJ^7NFl3(*rt?:aJ* 8 'tS-efeofc, jt# 

rtfcj:l^ies*402.6 g<Z).?t^y— ;UT?gfe^Lfco *H2/<^ ^ x=i ic 

15 ^L. Ms-^fSja-r-scfcT?. a®4k^#i 329.2 g (JR^ 86%) $^efesgsi::-c 

##^J 1-2 



OH 




20 5 L <O^m^^lZ0mm 1-1 6^-i^^>i?;UT5>^-17-i/^P:^ 

p tf;u.?tTF;u-4.5of-x7K4ri/-^;u t:^>-3,i4-i?:^---;u 325.0 g (0.622 

mol) « 10 % Pd/C (50 % wet) 65.0 g (20 wt %) $#SLs JSlS^S^Ii^lt 
Xtzo ^l^-e^ ^ y — -/I/ 2561.3 g (3.25 U 10 mL/e-M^) ^ia^XH^W^M 

$&L. T;u=f>«^^ 3 m^Tofco e-*-ic^^ (ss % soi.) 91.0 g (1.740 

25 mol. 2.8^*) ^WMLs J^TM5^$fflL^Tf«1;a 22. 1 ~25. 8 "CCDFalt? 5 ^FB^3!)^ 
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Ti^T^. mm^mi^\^s wja*^ 51.1 "tsfc^cofciic^-ejKjsgij&^L. sis 
y 2 ^rai^ic HPLc icr^^f^ff ofco Rmit 2 ^rpio^^tj^T lti^ 

$51.1-61.0 'Xi(Dm-^n^tzo J5ii5iij&«fey 22^F^a. -y-i^^^u >'^f$^TL^. 

l/^^«¥tl^(*«SS**v)S:A^otco JRfB?«"4'l=^*H«^mS(*. 0.090 ^ 

aT?fe^cii:*^«i^$*if=o ^^^^x@(7>j^7*i]^i*. mn^mmti^ 0.03 ^ 

10 Z?>. 0.094 ^a-Cfcofco 22^ra<D^iS•C5tSLfc^tt^'^b3&<m&5^^>E^:A^ot= 

(©•c. rtiS* 60.9-61.4 ^ic&cfrsjs^igictfco sm^um^ibi-fx 12 ^FbI^ 
(jsf6§a*fe<fey 40 nmm . 'h-nmr T?^#4fmi:$5tMLfcJK^. 0.037 

l?3&otco J^T^PiJ^t L-CI* 0.03 ^aiSilT-e 36 ofcA^ Z d-eJSJS^T i: 

15 JRJi&jg^ja^rtia 20.7 •t5*-l?3K^lC^Lr)friaiLf=^. 1 L ^r>^)\^<0^ 
^jT^Ty-( JV^—V Pd/C (D/M^fTOfc. 7W;U^— 1=11* 0. 5|im 0) PTFE ^ > 

:?^>:7^;u^— ^ffltx. 2tl?$tufr Pd/c $.?t ^z— ;i/ 227.5 g T?^}fr<SC 
;'«^3035.8 g^fifco ?#e»;|xfc3t?lK$ 10 L0x/<7Ku-^ffl:7^x=ilz 
i^}«L. 61.1 g -e^s&^jjfe^Lfco ^jS^^. ^IS^fTtv ;m$sa/^ 

20 1624.9 g izfsi'^tctz.^i*. ^JSe^-M^jhUfeo uos.i g 

i^^bUfco }tiia^^/^A^ 1455.4 g i:;5:ofci:il^t?jg^$tti|gf L. I^«I<D 

25 fet»m$S^^X^;H78.6 g-l?2fclt^Lfco Z(Dt»** 1 L-fe/<^-^JU-7^X3(C 
j^L. 50 -c<Z>7KJ§l:::7^Xa$SUrMEI£Jg$ 3 ^felfflK UMit^^ 
185.5 g (JR^ 87.2%) $#fio 
1-1 

4,5a-x7K^'>-6i8-:7^ t [:.a:3f-y.}jy-3-/^ h^->-i7-.?<^;u-^;ut-^- 
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H 




201 

i?t Kp 3 -r-fy > 304 rag (1.02ramol)v ^^>X;U7|k>^ 0. 12 ml (1.65 

5 nimol)$^i/U> 20 mU ^;U7t^;i/AT 5 K 10 ml a)ig^}^i^lcj#^$i±. 
1,2,3,4-T- t Kp^/ 'J > 0. 2 ml (1. 59 ramol) $*nx.fc<Z>t>. 175 "CCD /1i 

J5J«:?:g^j«(3fi&!Blj^K7K^:t- hU-^ATk'P&JS 50 mU T>=E-T7K 3 ml 
**nx.T^ P PTtv^Ui^ (50ralx3 111) icTttHi Lfco W«IJf ^^Jh-a-ClSffi^^ 
10 tKICT^/I^U. fK7K^Mv^4''>i/'t?A-e|fe^^. ji$gLT®ifife!fel 309 mg 

fco ;u2o ml {c^^^-H:. y ^mitTf^^ymir Y- 

'J't7A 1.014 g (16.1 ramoDSftJ^. 35? |C> ^ > X ;i/ tI^ > ^ 0.17 ml (2.62 
h g '^7 AtKj^JIS 50 mU — TtK 3 ml ^jta^T^? P P Tf^^l/A (50 mlx3 

^P-Th^^^-f— [ChromatorexNH 40 g : i/^ P ^*-9->-it®x^;U (30 : 

1)] izxmmL. mMit'Bl^^03 me 33%)^mco 

'H-NMR (ppm) (300 MHz. CDCI3) 

20 6.93-6.88 (2H. ra), 6.77 (1H, d. J = 8. 2 Hz), 6.67 (1H. d. J = 8. 2 Hz), 
6.52-6.45 (2H. ra), 4.69 (1H, d. d = 8.2Hz), 3.83 (3H, s). 3.66-3.56 (1H, 
m), 3.49-3.20 (2H, m), 3.11-3.09 (1H. m), 3.03 (1H. d, J = 18.2 Hz). 
2.77-2.73 (2H. ra) . 2.56-2.50 (1H. m). 2.42 (3H, s). 2.40-2.34 (1H. m), 
2.23-2.14 (2H. m), 2.05-1.82 (3H, ra), 1.77-1.73 (1H, ra), 1.68-1.63 (3H, 

25 m), 1.15-1.00 (1H, ra) 
IR (cm"') (KBr) 

76 
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2926. 1600. 1570. 1499. 1438. 1373. 1341. 1277. 1256. 1190. 1148. 
1104, 1079. 1050, 1016. 1000, 940, 910, 893. 855. 795, 743 

mmm 1-2 

4.50f-X7K^i/-6i8-x t KPdF-y U/-17-^5^;i/-^;Ut:^>-3-:?|— 




1 

|1-1T5fi&*tfc4.5Qf-X7H4ri/-6iS-7^ t KP^rv' U>'-3-y 
c^_17_^^jl,-iE;i/t:^>103 mg (0.25 ramoO^DMF (5 ml) iCjgfRL. /rl^P/^ 
^^;^_;U 0.12 ml (1.32 mmol). * 'J -t? A i-^fh^rvK 142.6 mg (1.27 
nimol)$llDjfri20 «C1?4($FaSJ£^F-a:fco SPSj^JS^MSlctJcJ^ SiSJg^^ 
|C«&3fai^M*S-:^ h U •:7A7K^jS 20 mU T>^-T7K 3 ml $*n^-C^ P P ^1^ 
(50 mlx3ia)(C-CttaiUfco :^^M*^*5'i±TiaiP^^7Kl=-CSfe^ ^ 

•j*y^U*^A^ PT — (ChromatorexMH 5 g : ilFMx5=-;U) (-T^ 

SL. mS-fb^iKa© 75 mg 75%)$fifeo C^vSJSS^^i: UT 

'H-NMR (ppm) (300 MHz. CDCI3) 

6.93-6.87 (2H. m) . 6.70 (1H. d, J = 8. 2 Hz). 6.58 (1H, d. J = 8. 2 Hz), 
6.51-6.46 (1H. ra). 6.37 (1H. d. J = 8. 5 Hz). 4.62 (1H. d. J = 8. 5 Hz). 
3.19-3.11 (3H. ra). 3.08-3.02 (1H. m). 2.96 (1H. d. J = 18.5 Hz). 2.74- 
2.70 (2H. m). 2.52-2.44 (IH. m). 2.35 (3H, s). 2.31-2.29 (1H. m). 2.20- 
1.48 (9H. m). 1,11-1.00 (IH, m) ("7'J— {*) 

IR (cm"') (KBr) 

3001. 2932, 2855. 1600, 1498. 1458, 1371, 1344. 1293. 1260, 1214, 1191, 
1149, 1128, 1107. 1075. 1025. 1000 
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Uf&^ ' C26H30N2O2 • 1. 50C4H6O6 • 0. 8H2O 

ti-^^g : C:59. 86. H:6.37, N:4.36 
Hiflfil : C:59. 77. H:6. 52, N:4.38 

5 mmm 2-1 

4.5af-X7K^i/-6i8-(3.4-i?t KP-2/^^>l/[1.4]^Ti?y)-3-^ W^i/- 



H 




202 

10 niiiE^ 1-1 f&m<o:f3mizmcx. 1.2.3.4-i^ h^t KP^>'u><D4t^yic 

3.4-i?t KP-2//-K>»y[1,4]5^Ti?>^fflt^T. ^Mlb^l^ 239 rag (HX^ 63%) 

'H-NMR (ppm) (300 MHz. CDC I,) 

6.98 (1H. dd. J = 1.8. 7.9 Hz). 6.86 (1H. ddd. J = 1.8. 7.3. 8.5 Hz). 
15 6.78 (1H. d. J = 8.2 Hz), 6.69-6.65 (2H, m). 6.61-6.55 (1H. ddd, J = 1.2, 
7.6, 8.5 Hz), 4.61 (1H, d, J = 8.2 Hz), 3.85 (3H, s). 3.60-3.51 (3H, m), 
3.14-2.96 (4H. m), 2.55-2.50 (1H, m), 2.41 (3H, s). 2.38-2.32 (1H. m), 
2.23-2.12 (2H, in). 1.91-1.47 (5H. in). 1.12-1.00 (1H. ra) 
IR (cm"') (KBr) 

20 2924, 1735, 1606. 1584. 1483. 1438. 1373. 1338. 1275, 1257, 1176, 1148, 
1112, 1079. 1047. 1006. 937. 907. 891, 854, 793, 744 

m^m 2-2 

4. 5 Of -X tK^t -6 iS - (3. 4- t K □ -IM-^ > ^ [1 . 4] 5^ T ^ ) "17- J^^J\^"'E 
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2 

mmm ^-znm<o:^^^zm\:^Xs mmm 2-1 v^^mc 4,5af-x7K4ri'-6is- 

5 239 mg^fflL>Ts ^Mlb^il^ 2_<D:7 'J — 198 mg 86%) ^#^Co Z*t^^ 

^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.00 (1H, dd, J = 1.8, 7.6 Hz), 6.92-6.87 (1H, m), 6.76 (1H, d, J = 
8.2 Hz), 6.64 (1H, d. J = 8. 2 Hz), 6.60-6.54 (2H, m), 4. 58 (1H, d, J = 
10 8.2 Hz), 3.63-3.51 (3H, m) , 3.16-2.98 (4H, m) , 2.57-2.52 (1H, ra) , 2.38 
(3H. s), 2.34-2.32 (1H, m) , 2.22-2.14 (2H, m) , 1.91-1.44 (5H. m). 1.16- 
1.02 (IH, in) iy*J—m 
IR (cm"0 (KBr) 

2925, 1609, 1584, 1484. 1440, 1373. 1337, 1280, 1253, 1175, 1146, 1112, 
15 1069, 1045. 1025, 965, 925, 892, 855 

: G25H28N2O2S • 1. 08MeS03H - Q. 9H20 
tt^dl : 0:57.95, H:6.36, N:5. 18. 0:18.17,8:12.34 
Hig^ : 0:57. 77. H:6.52. N:5. 18. 0:18.10.8:12.43 

20 mmm 3 

4- (4, 5 Of -X TtC^^ i/-3- 1 K P 4r *>-1 7- 51 ;b t >-6 0--^)^) -3, 4- 'J 

t KP-2>/-'Oy[1,4]f=-7i?>-l-:j-4ri/ K (i^TX^ UtJ-^— Jl^i^) - ^ 
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mmm 2-2 is«a>5^^-ciiitLtc 4.5af-x7!?:5pi/-6^-(3.4-i?t kp-2/^/< 

^^/[•l 4]5i7^jy)-17-^^;i/-^;H::h>-3-:^— -/U 164 mg (0.39 mmoO^W 
5 m 5 raL iCjgHS^-fr. ^)\^:t^V7\^'^^i- H 'J -t^A 4 7Kffl1«3 63 mg (0.40 mmol) 

?5S^vy^.i/'t7A-r*l£Jtms ilSliU-cm^fifei|$3$#fc- #t.*lfcm^R)EJKB*i'y 
10 *>^;i.*7A>7P^hT'mi!lU. aM1b^i^3_<»^'J-<* 114 mg (J|R^ 67%) 

'H-NMR (ppm) (300 MHz, CDCI3) 

7.54 (0.5H, t. J = 7.6 Hz), 7.53 (0. 5H, t, J = 7. 6 Hz). 7.2-7.25 (1H. 
m), 6.78 (0.5H. d, J = 8. 2 Hz). 6.77 (0. 5H. d. J = 8. 2 Hz). 6.60-6.75 
15 (3H. m), 4.74 (0. 5H. d. J = 8. 2 Hz). 4.67 (0. 5H, d. J = 8. 2 Hz). 3.90- 
4.05 (IH, ra), 3.75-4.85 (1H. m). 3.50-3.60 (1H, m). 3.10-3.20 (2H. m). 
3.04 (IH. d, J = 18.5 Hz), 2.50-2.75 (2H. ro). 2.41 (3H. s). 2.3-2.4 (IH, 
m), 2.10-2.25 (2H. m). 1.6-1.9 (5H, ra). 1.1-1-2 (IH. m) 
Mass (ESI) : 437 (r+1) 

20 mmm 4-1 

4,5Qr-X7Ki^i/-6iS-(3,4-i^t KP-2^'<>l/[l.4]:j-^-y-i?y)-3-.>t K4r*>- 



H 
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204 

mmm 1-1 mmo^ij^izmcx. i.2.3.4-5^h^t Kp^y Ui/<z)fi£t5yfc 
3,4-i?t Kp-2/^^>y[i.4]7r-^-9-i?>^ffli'^-Cs umit-^m 134 mg mm 

29%) t:Wtco 
5 ^It-NMR (ppin) (300 MHz. CDC 1 3) 

6.79-6.67 (4H. m), 6.58-6.52 (2H. m), 4.63 (1H, d. J = 8. 2 Hz), 4.32- 

4.14 (2H, m). 3.84 (3H, s). 3.60-3.51 (1H, m), 3.46-3.33 (2H. m) , 3.12- 

3.10 (1H, m), 3.04 (1H. d, J = 18.2 Hz), 2.55-2.43 (1H, m) , 2.42 (3H, s) . 

2.38-2.34 (1H, m), 2.23-2.14 (2H, m). 1.91-1.45 (5H, m), 1.15-1.03 (1H, 
10 m) 

IR (cm-') (KBr) 

2926, 2796. 1736, 1634. 1604. 1577. 1500, 1441. 1373. 1341. 1310. 1278, 
1246. 1207. 1176, 1149. 1130, 1080. 1051. 1006. 974. 940. 913. 856. 823. 
797. 741 
15 4-2 

4,5af-x7t«i(Fi/-6iS-(3,4-e?t Kn-2//-^>y[i,4]7l-^-t^-i?>')-i7-y 5=•;^- 



H 




20 4-1 X-mt^Htz 4,5ar-X7K4rV-6i8-(3,4-e?t Kp-2//-/<>^/[1,4]:4- 

^■9-i/y)-3-/ H^i/-17-.?t5=-;i/-^;Ut-^> 127 mg (0.30 mmoO^^-fb^^^-U 

2.0 mL (2.0 tmoD^mfLfz^s MSCC^^L 30 ^-F^^I^Lfc, -^O^ 

^<ojs:js?s(cT>^-T7KJ&7iS 2 mL ^liHTix 1 mmmn^Ltzo -e^o^cKDSjiB 
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mit^^ 4_(3!):7«J-{* 61 mg (JR^ 49%) $#fco Zl*!,*^ ^ 

'H-NMR (ppm) (300 MHz. GDC 1 3) 
5 6.80-6.73 (3H. m), 6.66 (1H. d. J = 8. 2 Hz), 6.58 (1H. dt, J = 1.5, 
7.6 Hz), 6.51-6.48 (1H, m), 4.62 (1H. d, J = 8. 2 Hz), 4.31-4.11 (2H, m). 
3.65-3.57 (1H. m) . 3.45-3.31 (2H, m), 3.18-3.14 (1H. m). 3.02 (1H, d, J 
= 18.5 Hz). 2.61-2.56 (IN, m) , 2.42 (3H. s). 2.39-2.36 (1H, m) . 2.25- 
2.17 (2H, m), 1.94-1.84 (1H, m). 1.74-1.47 (4H. ra), 1.16-1.04 (1H. m) 

10 (:?•;-«:) 

IR (cm"') (KBr) 

2927. 1736. 1604, 1501, 1448. 1375, 1341. 1310, 1278, 1242. 1208. 1179, 
1148, 1128. 1059, 975. 925, 860, 823, 796, 735 

mnm 5-1 

7h— ('(b'&JKo 205) OD-erfiR 




205 

mmm^-^mm(Dy3^^zmcx. i.2,3.4-7- h^t KP4ry uxof^s^^yc^-r 

20 >KU>s *fci>t KP=i7*-f / >a>ftt?y 4,5a-X7K:^i/-3-^ h^*>-6- 
;j-4rV-17--7x:^^;U-=E;Ut:^>-14-:i-— ^U^ffll^Ts UMit"^^ 103 rag (iR 
m 96%) ^mtzo 

^H-NMR (ppm) (300 MHz, CDGI3) 

7.34-7.18 (5H. ra) , 7.02-6.91 (2H. m) . 6.76 (1H. d. J = 8.2 Hz). 6.64 
25 (1H. d. J = 8.2 Hz), 6.57-6.52 (IH. ra), 6.29 (1H. d, J = 8. 0 Hz). 4.79 
(1H, d, J = 8.0 Hz). 3.84 (3H, s). 3.65-3.46 (2H, ra), 3.40-3.31 (IH, m). 
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3.10 (1H, d, J = 18.1 Hz), 3.02-2.96 (2H, in). 2.86-2.61 (6H, ra). 2.19- 
2.15 (3H, m), 1.59-1.42 (5H. m) 
IR (cm-^ (KBr) 

3387, 3024, 2926, 2832, 1759, 1605, 1496, 1438, 1397, 1368, 1327, 1279, 
5 1257. 1187, 1154, 1128, 1049, 1024, 982, 937, 908. 852. 745. 700 

mmm 5-2 

4,5a-X7H^i/-6i8— f > KU y-17--:7x:J«.5=-;i/-^;i/t-^i/-3.14-i?7J— ^1/ ■ 




10 5 

mmmA-2fRmo>-^mi^mcxs iiii«y 5-1 -e^p>*Lfc4,5cif-x7H^i/-6is- 

> KUy-17-7x:i5.5=^;U-3-^ h4r'>-^;Ut-^>-14-;*-— ;U 103 mg ^fflt^T. 

UMit'^^ sjoyv—W 90 mg 90%)$^feo ::*L*.?t^>;^;i/7|^>M^ 

15 'H-NMR (ppm) (300 MHz. CDCI3) 

7.34-7.18 (5H, m) . 7.05-6.96 (2H. m) . 6.77 (1H, d, J = 8. 2 Hz). 6.64- 
6.55 (2H, m), 6.25 (1H, d. J = 7. 7 Hz), 4.81 (1H, d, J = 8.2 Hz). 3.64- 
3.36 (3H. m). 3.09 (1H. d, J = 18.7 Hz), 3.05-2.99 (2H. m), 2.85-2.54 
(7H, m), 2.24-2.04 (3H, m). 1.65-1.44 (4H, m) C? 'J — {*) 
20 IR (cm"') (KBr) 

3376. 3025. 2926. 2831. 1736, 1605. 1489, 1455, 1398, 1325. 1242, 1187, 
1152, 1125, 1036, 993, 941, 917, 854. 746, 700, 634. 583 

Mfifese : C32H34N2O3 • 1. 94MeS03H • 0. 4OH2O 
25 fulfil : 0:59.23, H:6.23, N:4..07. S:9. 26 
HiaM : 0:59. 14, H:6.32, N:4.05, S:9.26 
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Mass (FAB) : 495 (r+1) 
>-14-:i— ;u (4b^i|^206) (D^^ 



$fflt^r. aS4b^!te)325 rag (HX^ 75%) $fifco 
'H-NMR (ppra) (300 MHz, CDCI3) 

6.98-6.89 (2H. m). 6.78 (1H. d. J = 8. 2 Hz). 6.66 (1H. d, J = 8. 2 Hz), 
6.54-6.48 (2H. m). 4.78 (1H, d. J = 8. 2. Hz). 3.84 (3H. s), 3.66 (1H. ddd, 
J = 12.6, 8.0, 4.1 Hz). 3.40-3.28 (2H. m). 3.16 (1H. d, J = 18.0 Hz). 
2.82-2.73 (3H, m). 2.60 (1H, dd. J = 18.0. 6.0 Hz). 2.44-2.39 (1H. m). 
2.38 (3H. s). 2.33-2.10 (4H, m) , 2.00-1.84 (3H. m). 1.66-1.60 (1H. m) . 
1.53-1.44 (1H. m) 
IR (cm-') (KBr) 

3395. 3065. 3017, 2932. 2839. 1671. 1636, 1600. 1572, 1503, 1441, 1394. 
1369. 1344. 1280. 1252, 1229. 1189. 1162. 1144. 1113, 1049, 1013. 976. 
941. 910, 883, 851, 825, 802, 780. 762, 742, 689 



4.5af-X7|«#i/-17-.?t5^;U-6iS-5^ h^t KP^r/ U y-^;bt:^>-3. 14-i? 



OH 




206 



OH 
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6 

mMit-B^ §_(Dy —W 220 mg (IR^ 70%) $#fco ^^t^M^M^t LTaM 

'H-NMR (ppm) (300 MHz, CDCI3) 

6.99-6.91 (2H, m), 6.79 (1H. d, J = 8. 2 Hz), 6.65 (1H, d. J = 8. 2 Hz). 
6.59-6.45 (2H, m) . 4.78 (1H. d, J = 8. 0 Hz). 3.73 (1H. ddd, J = 12.6. 
8.0, 4.1 Hz), 3.38-3.27 (2H. m). 3.15 (1H, d, J = 18.0 Hz), 2.80-2.76 
(3H, m), 2.60 (1H, dd; J = 18.0, 5.2 Hz), 2.44-2.40 (1H, m), 2.38 (3H, 
s), 2.29-2.11 (2H, ra), 2.05-1.90 (2H. m), 2.16 (3H, s). 1.67-1.62 (1H, 
m), 1.52-1.41 (1H, m) (:7 'J — flj) 
IR (cm"') (KBr) 

3200, 2929. 1736, 1638. 1601. 1572. 1499. 1458, 1372, 1341. 1307. 1241. 
1189. 1161, 1125, 1110, 1061, 1034, 1016, 994, 979, 941 

UJ^^ : C26H30N2O3 -1.0 G4H6O6 -1.0 H2O 
tf-^fil : 0:61.42, H:6.53, N:4. 78 
HilJfil : 0:61.41. H:6.62, N:4.74 
Mass (El) : 418 (M^) 

4-(4.5a-X7K^i/-i4-t KP4r->-3-^ h^i^-n-^ f^" >-6i8 
;u)-3,4-i?t Kp-i//-^y ^"b-'j y-2-;i-> Cit-^^zoi) (o-^M 




207 

mmm 1-1 iBi6<D:*^(ciii:r. 1,2.3,4-5^ t Kp^y 'J xoftt^y 
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^H-NMR (ppm) (300 MHz, GDC 1 3) 

6.93-6.87 (1H. in), 6.78-6.67 (5H, m), 4.81 (1H, d, J = 8.0 Hz). 3.91 
5 (2H, s). 3.82 (3H. s), 3.54-3.46 (1H, in). 3.16 (1H, d, J = 18.4 Hz). 
2.79 (1H. d, J = 5.2 Hz), 2.61 (1H, dd, J = 18.4, 5.2 Hz), 2.38 (3H, s), 
2.36-2.10 (5H, m), 1.68-1.42 (3H, m) 
IR (cm-') (KBr) 

3214, 2934, 1686, 1607, 1505, 1437, 1389, 1338. 1279, 1205, 1188, 1165, 
10 1115. 1053, 1038, 1020, 981, 935. 909, 882, 851, 746, 687. 666 
|IJiS^7-2 

4- (4, 5 Of -X e>-3, 14- t K P ^ i/-17-,?t JUtl-)- >-6 $ 

3.4-i^t KP-1//-^v'4r-t>-'jy-2-:i-> ■ MSMt^ (<(k^!^ 7) (O^^fc 



OH 




15 7 

mrnm 1-2 ^m<o-^^\:Lmcx. mMm 7-1 tsn^M=. 4-(4.5af-x7K:^i/- 

14-t KPdF-i^-3-.?t |-^i/-17-y 5=^;U-^;Ut-^->-6i8— riU)-3.4-i?t ^U-^H- 
^/^■9-U>'-2-7h>$fflU^T. m.m\t'^^ 2_a>:P'J—W 158 jng iHSim 19%)* 

20 'H-NMR (ppm) (300 MHz, CDC 1 3) 

6.93-6.80 (3H, m) , 6.75-6.70 (2H, m), 6.66 (1H. d. J = 8.2 Hz), 4.81 
(1H, d. J = 8.0 Hz), 3.91 (1H, d, J = 12.2 Hz), 3.65 (1H, d, J = 12.2 
Hz), 3.18-3.07 (2H. m). 2.72 (1H. d. J = 5. 2 Hz), 2.51 (1H, dd, J = 18.4, 
5.2 Hz). 2.34 (3H. s). 2.36-2.10 (3H. ra). 1.68-1.38 (5H. m) (:7g— t*:) 

25 7C^^*ffil 

: C25H27N3O4 -1.02 G4H6O6 '.0.6 H2O 
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tt^fit : C:58.47, H:5.79, N:7.03 
HiHlil : C:58.47, H:5.63, N:7. 13 
Mass (El) : 433 (M+) 

4-(4.5af-x7K^i/-i4-t Kp^i/-3-^ K^i/-i7-y 5=-;u-^;ut-^->-6/s— f 



OH 




208 

mmm 1-1 w^moismizmcx. 1,2.3,4-7^ t KP4r>"j><z>ftt>yfc 

3,4-i>t Kp-i-^5^;u-2-;i-^v-i//-^y ^-y-'j *fci?t kp^it^-c/ 

«t>y f::7r-^i/P K^^ffll^T. aM1b^tl398 mg mm 31%)$#fc, 

Mass (ESI) : 462 (NT+l) 

l|]KB<W8-2 

4- (4, 5 a -X tH^ i/-3. 1 4- i? t K P ^ 5/-1 7-^ ^ ;U-^ ;U t "t- >-6 jS — f ;u) -1 - 

^ 5^;u-3, 4-i? t K p-1 //-^/ ^r-y- 'J -2-7i- > • m^mik at.-^^ s) to^jiJc 




8 

mmm ^-zumop^i^mcxs mmm 8-1 ■c-#&*T.fc 4-C4,5Qf-x7K4r'>- 

14-t KP4ri/-3-^ h4ri'-i7-j« 5=-;u-^;ut-^>-6^— f ;H-i->^;u-3,4-i? 

t KP-r^^y4p•y-•J>'-2-7^■>$fflL^r. a®^b^!Kl8.0>7y— II6 mg (JIR 
m 53%)$#fco iltl^MS^^i: LTaS4b^i^ 8L$#f=o 
^H-NMR (ppm) (300 MHz, CDCI3) 

7.01-6.93 (3H, m), 6.90-6.82 (1H,. ra), 6.72 (1H, d. J = 8. 1 Hz), 6.58 
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(1H. d, J = 8. 1 Hz). 5.26 (1H, s), 4.38 (1H. d, J = 8. 1 Hz). 3.88 (1H. d. 
J = 15.9 Hz), 3.62 (1H. d. J = 15.9 Hz). 3.36 (3H. s). 3.14-3.00 (2H. m). 
2.73 (1H. d. J = 5.4 Hz). 2.53 (1H, dd, J = 18.9, 5.7 Hz). 2.40-2.28 (1H, 
m). 2.32 (3H, s). 2.20-2.02 (2H. m). 1.74-1.56 (2H. m). 1.46-1.30 (2H. 
5 m) 

Mass (ESI) : 448 (r+1) 
II!£^J9-1 

4.5af-x7K^*>-6i8-(3.4-vt Kp-i-.?t 5^;u-i/^^y ^-y-u y)-3-.>t h^i/- 

17-pt5=-;i/-^;ut:^>-14-:*— ;u (.it-^^m) (O'^M 



OH 




209 



8-1 ism^^fz 4.5cif-X7K:^i/-6i8-(3.4-i?t KP-1-.?t5^;U-2-:^^ 

v-i/^^v' ^-t»-UV)-3-.?« h^i/-i7-.?t^;u-^;ut-^>-i4-;j-— ;u 144 mg 

(0.31 raraol)^ THF 10 niL iz^M^i^:. 2 N tI?^ ^;i/X;U:7 .f K THF 

15 0.78 mL (1.56 mmol) $Jn?Lf=^. MSfCT 5 mmmWy^tco "tO^ 50 "X5IC# 

#p>*ifcM^^igg^i/'j p-7 hT?iSML. mmit'^m 76 mg 

20 mm 54%) $#fco 

Mass (ESI) : 448 (r+1) 

4. 5 a -X TKiip. i/-6 iS - (3, 4-i?^ t K p -1 -.?« ^ ;u-i ff-^ y 4ri^ u y ) -1 7- .?< 5=- ;[/- 
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9 

9-2 •C#t,*Lf= 4.5a-X7K4ri^-6iS-(3.4-i?t KP-I-^ 5=-;U-1 //-^r/ 
^^^,jy)_3_^ h^'>-17-^5^;i/-^/H=:^V-14-7l— ;U 42 mg (0.14 ramoO t: 
5 DMF 5mL |c5§fSL. n-ZfUi%:^^:^-i\^ 0.06 ml (0.70 mmol). * 'J O A ^-^ 
h^i/K 76 mg (0.67 raraol) ^JPtLT 120 'XJ-C? 4 m^m.^-^^f^o 
maicJJcH^U. JSf5)-g^?«f=l&3mi^®*m:J-H'J'^7A*5§^ 20 mU T>^-r 
7K 3 ml $i)n^-C^PP7t-x;UA (50 mlx3 m) iCTtttti Ufco W^IS*^t>H4-X 

10 t=o #c,*i,f=ffi^j««K8^5^u*y;u*7A^p-7 h^77-<-i=-c^sau. 
4b^1^ 9_<D3;g-«: 25 mg (JR¥ 34%)^#fco div^JiCM^t uraMib^ 

^ 9.$#fro 

^H-NMR (ppm) (300 MHz, CDC 1 3) 

6.74 (1H, d. J = 8.1 Hz). 6.64-6.47 (4H. m) . 6.44-6.36 (1H. m). 4.73 
15 (1H. d. J = 7.6 Hz). 3.70-3.56 (IH. m) . 3.48-3.38 (2H. m) . 3.31-3.20 (1H. 

ra). 3.20-3.11 (IH. m). 3.09 (IH. d. J = 18.6 Hz). 2.82 (3H.s). 2.75 (IH. 

d. J = 3.0 Hz). 2.56 (IH. dd. J = 18.3. 5.4 Hz). 2.42-2.30 (IH. m). 2.33 

(3H. s). 2.22-2.04 (3H. m), 1.66-1.34 (4H. m) (:7 U -») 

Mass (ESI) : 434 (M*+1) 
20 mum 10-1 

4.5af-X7K:i^i/-6/8-(1.2.3.5-^h7t KP-^>^/Cd[1.4];?|-4r-9-tfey) - 

3_pt ^.;ifi'-17-y^;^-^J^t:^> ab^«D2io) (D^jS 

M 
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210 

mmm 1-1 t&m<o:^^i^mcx. 1.2.3.4-^ h^t kp^-/ 'j><oft*?yrc 
1,2.3.5-r t Kp-^>v/[d[i.4]^^-tj-Hf e>^ffli>-c. mmit^am 34 

mg (l|R^24%)$#fco 

5 mum 10-2 

4,5a-X7K4r'>-6i8-(l,2.3,5-^ t Kn-^O^ [d Ci,4]7l-#-9-l?tf ^ )- 




10 

10 mmm 1-2 lamaj^aicipcT. ^ag<5ij 10-1 •e#e>*Lfc 4.5ar-x7K^i/-6 

iS-(1.2.3.5-^h^t KP-^>y[d[l.4]7|-^-y-»fey) -3-^ h:^ri/-17-^^ 
JU-^;Ut-^>$fflt^r> ^iHb^^l 10 <P7U— 33 mg (JR^ 99%)$#feo 

'H-NMR (ppm) (300 MHz, CDOI3) 

15 1.10-1.19 (1H. m). 1.51-1.62 (1H, m>, 1.65-1.68 (2H. m), 1.83-1.96 (3H. 
in). 2.14-2.22 (2H, m). 2.31-2.34 (1H, m). 2.36 (3H, s). 2.38 (1H, dd, 
J=4.7. 18.2 Hz), 3.08-3.12 (2H. ra). 3.29-3.34 (2H, ra). 3. 75-3. 89 (2H, ra), 
4.49 (1H, d. J = 8.2 Hz), 4.57 (1H, d, J = 13.2 Hz). 4.65 (1H, d. J = 
13.2 Hz). 6.59 (1H. d. J = 8. 2 Hz). 6.67 (1H . d. J = 8. 2 Hz). 6.78-6.87 

20 (2H, ra), 7.10-7.14 (2H. ra) iy*J—W) 
Mass (ESI) : 419 (r+1) 

mmmu 

yv-(i7-i/^ p-^p e;u.?«^;u-4.5or-X7K4ri/-3.i4-i?t ^a^i^-^)V\zi- 
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11 

6j8-f;i/K b-^-b-S > 150 mg (0.44mmol)$ DMF 7mL fCj§fK*-t±v ^ J\^B. 
t^7K#l 71 mg (0.48 mmol). h'jX^'iUTS^ 0.92 mL (0. 66. mmol) ^ifflX-Ts 

-(b^t) 11 (PytJ—W 120 mg (11f:l|R^ 58%) $#fro d^l^ifi^Jtgi: LT^S 
10 ^b^Jfe) 11_$#fco 

'H-NMR (ppm) (300 MHz, CDGI3) 

7.8-7.9 (2H. m). 7.7-7.8 (2H. m), 6.76 (1H, d. J = 7. 9 Hz), 6.63 (1H, 

d. J = 8.2 Hz), 5.18 (1H, d, J = 8. 5 Hz), 4.0-4.1 (1H, in). 3.11 (1H. d, 

J = 5.6 Hz), 3.05 (1H, d, J = 18.8 Hz), 2.6-2.9 (3H. m), 2.3-2.4 (3H, in), 
15 2.15 (1H, dt, J = 12.0. 3. 5 Hz), 1.4-1.7 (4H, m) . 0.8-0.9 (1H. ra) . 0.5- 

0.6 (2H, m), 0.1-0.2 (2H. m) (7'J— 

IR (cm-') (KBr) 

3320, 1769, 1708, 1626, 1504. 1466. 1428. 1379. 1323. 1271. 1240, 1190, 
1173, 1075 

20 Ttmi^^U 

: C28H28N2O5 • 1.0 HOI • 1.0 H2O 
ti-^^ : 0:63. 81, H:5.93, N:5.32, 01:6.73 
IIHM:C:63. 72. H:6.03. N:«.40. 01:6.49 

Mass (El) : 472 (M*) 

25 nmm^2 

j\f-iM-i^<7 ozfa e;uy.5^;i/-4,5af-X7K4ri/-3, i4-i?t KP^i^-^Ji/ 1-^- 
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OH 




12 

5 m^^^mi^x. mmit-^^ 12 0y*j-w 219 mg (nx^ 77%)^mtzo 

'H-NMR (ppm) (300 MHz. CDC 1 3) 

7.67 (1H. d. J = 7.7 Hz). 7.61 (1H. s). 7.46 (1H. d, J = 7.7 Hz). 6.76 
(1H. d, J = 7.9 Hz). 6.62 (1H, d. J = 7.9 Hz). 5.17 (1H. d. J = 8.2 Hz). 
10 4.0-4.1 (1H, m), 3.10 (1H, d, J = 5. 8 Hz). 3.04 (1H. d. J = 18.4 Hz). 
2.60-2.85 (3H. m). 2.49 (3H. s). 2.35-2.4 (3H. m). 2.13 (1H. dt. J = 
12.0. 3.5 Hz). 1.4-1.7 (4H. m) . 0.8-0.9 (1H. ra). 0.5-0.6 (2H. ra), 0.1- 
0.2 (2H. m) (^g— i*) 
IR (cm") (KBr) 

15 3401. 1769. 1707. 1618. 1504. 1464. 1429. 1376, 1324. 1240. 1188. 
1100. 1074. 1032 

ISlfifeiC : C29H30N2O& -1.0 HCI • 0. 9 H2O 

thSiS : 0:64.59. H:6. 13, N:5. 19. Cl:6.57 
20 HiOfil : C:64.88, H:6.21. N:5.28. Cl:6.25 
Mass (El) : 486 Cr) 
IIS&9I113 

Ah (1 7-T y ;u-4. 5 a -X i/-3. 1 4- t K p ^ i^-^ ;i/ 1 >-6 ^ ;u) - -7 
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13 

•t^■5>$fflL^■C. mmit-^^lZJOy^J-W 24 mg iUm 34%) S^ifco dtl^Ji 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.75-7.8 (2H. m). 7.6-7.7 (2H. m). 6.72 (IH. d. J = 8. 2 Hz). 6.59 (1H. 
d, J = 8.2 Hz). 5.7-5.8 (IH. ra). 5.1-5.2 (3H. m). 4.0-4.05 (IH. in). 3.0- 
3.1 (3H, m). 2.45-2.9 (5H. m). 2.0-2.3 (2H, m). 1.6-1.7 (IH. m). 1.4-1.5 
10 (2H. ro) 

Mass (ESI) : 459 (M*+1) 

yi/^(4.5a-X7K:5pi/-3.14-i>t KP*i/-^;H="*->-6i5-r;i/)-:7^iU-< 5 
K ■ m^Wti^ Ut'^^ 14) (O-^f^ 




mmm 13 mm(D:^^xm^it\.tc >i^(i7-T'j;u-4,5a-x7K^i/-3,i4-i;t k 

ad^i/-=E)U\Z-)-Zy-60-^ )\^^ ^ K 300 mg (0.65 mmol) ^T-fe h — h 

8 mU 1,2-i?^PPX^> 4 raU LTtK 2 mL (Z>S^J§?SlC}^»*it* 
20 (Ph3P)3RhCI 120 mg (0.13 inmol) SJOtLT. 100 'XilZLX 18 ^P^Jn^mSS L tca 

T^^'-i/'^A-eSfeig^. asgLrJffi^^#i^#fc- .#^*tfcffi±^«Ka.^i^'J*^ 
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)\,i3^M.<;n-7 b^'y-P'f-l^xmUL. ^S^k^ti 14.(D:7 u-i* 120 mg (iR 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.8-7.9 (2H. m). 7.7-7.8 (2H, m), 6.73 (1H, d, J = 8. 2 Hz). 6.60 (1H. 
5 d, J = 8.2 Hz). 5.06 (IH. d. J = 8.2 Hz), 4.0-4.1 (1H. m). 2.9-3.1 (3H. 
m). 2.2-2.7 (6H. ra). 1.4-1.65 <4H, ra) C? ij — 
Mass (ESI) : 419 (M*+1) 
|IJfEi5lJl5 

/i/^(i7-i/^ p tf;i/.?t^JU-4,5a-X7H4r*>-3. 14-vt KP^i/-^VUt::^ 
10 >-6i8— f ;i/) -4-^ pp:7 ^;u-f 5 K • m^rnM. (^b^«Kai5) o^jS 



mmm 11 iHSt<D:&^i=tpCTs -^^^wMHSTKtKDft^^ytc 4-^pp:7^;uil 
iiTKil^^fflt^r. mmit-^^ i50>y V —w 91 mg (JR^ 77%)$#fco 

15 LraM1b^!^15.$^#fc« 

^H-NMR (ppm) (300 MHz. CDC I ,) 

7.75-7.8 (2H, ra). 7.65-7.7 (IH, ra), 6.76 (1H, d, J = 8. 2 Hz). 6.62 (IH. 

d. J = 8.2 Hz), 5.14 (1H, d, J = 8. 2 Hz), 4.0-4.1 (IH. ra). 3.11 (IH, d, 

J = 5.6 Hz). 3.05 (IH, d, J = 18.8 Hz), 2.6-2.8 (3H, m) . 2.3-2.4 (3H, m) , 
20 2.14 (IH. dt, J = 12.0, 3.5 Hz), 1.4-1.7 (4H, m) , 0.8-0.9 (IH, m) , 0.5- 

0.6 (2H, ra), 0.1-0.2 (2H. ra) ("7'J— (*) 

Mass (ESI) : 507 (M*+1) 

/ihCii-i^^ o:^Q e;i/>t^;u-4.5ar-X7K^V-3,i4-i?t KP4ri/-=EiU t:^ 
25 >-6i3-i';u)-4-:7ju;j-p:7^;i/'f 5 K • JS5^^ iit-^^ie) (D^^ 



OH 




15 
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OH 




16 



'H-NMR (ppm) (300 MHz.. CDC 1 3) 

7.75-7.85 (1H. in). 7.47 (1H. m), 7.3-7.4 (1H. in), 6.72 (1H. d. J = 7. 9 
Hz). 6.58 (1H, d. J = 8.2 Hz), 5.10 (1H. d. J = 8.2 Hz). 3.95-4.05 (1H, 
ni). 3.07 (1H. d, J = 5. 9 Hz). 3.02 (1H. d, J = 18.8 Hz). 2.55-2.8 (3H, 
10 m), 2.35-2.4 (3H. m) , 2.10 (1H, dt, J = 12.0. 3.5 Hz). 1.4-1.7 (4H. m). 
0.8-0.9 (1H. in). 0.5-0.6 (2H, ra). 0.1-0.2 (2H, m) <*) 
Mass (ESI) : 491 (M*+1) 

mmmM 

/v-(i7-i/^ p^n e;u^f^;u-4.5Qr-x7K4^S/-3.i4-e?t KP^i/-=E;u t::^ 



mm^^^mi^x. mmit-^^ 17 <dz?^j-w 123 mg mm 57%)*#fco z.^ 
20 ^m^^^t Lxmmit-km n.^mzo 

^H-NMR (ppm) (300 MHz, CDC 1 3) 

7.65-7.75 (2H. ra) . 7.35-7.4 (1H, m) . 6.76 (1H, d. J = 7. 9 Hz). 6.62 
(1H, d. J = 8.2 Hz). 5.15 (1H, d. J = 8.2 Hz). 4.0-4.1 (1H, m). 3.11 (1H. 



OH 




17 
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d, J = 5.8 Hz). 3.05 (IH. d. J = 18.5 Hz). 2.60-2.85 (3H. m). 2.35-2.4 

(3H. m). 2.13 (IH. dt. J = 12.0. 3.5 Hz). 1.4-1.7 (4H. m). 0.8-0.9 (IH. 
III). 0.5-0.6 (2H. m). 0.1-0.2 (2H. m) 'J -W) 
Mass (ESI) : 491 (M*+1) 

/l^ (1 7- i/ ^ P 3f P e ^ 5^ ;U-4. 5 Of -X tH ^ i/-3. 1 4-i? t K P ^ i/-^ ^l' t 

OH 




li 

10 mmm n ^wioismizmcx. y^)vmm7}^mo>rt^^)iz 3-^5^;u7^^um 
m^m^mi^x. mmit^m ^^Jov^J'-^ loa mg mm 5i%)$#fco 

^H-NMR (ppm) (300 MHz. CDGI3) 

7.67 (IH. d. J = 7.3 Hz). 7.56 (1H. t. J = 7.3 Hz). 7.45 (IH. d. J = 

15 7.3 HZ). 6.75 (IH. d. J = 8.2 Hz). 6.62 (IH. d. J = 7.9 Hz). 5.18 (IH. d. 

J = 8.2 Hz). 4.0-4.1 (IH. m). 3.11 (IH. d. J = 5.6 Hz). 3.05 (IH. d. J - 

18.5 Hz). 2.60-2.85 (3H. ra). 2.69 (3H. s). 2.35-2.4 (3H. tn). 2.14 (IH. 

dt. J = 12.0. 3.5 Hz). 1.4-1.7 (4H. m) . 0.8-0.9 (IH. m). 0.5-0.6 (2H. m). 
0.1-0.2 (2H, m) C^U— i*) 
20 Mass (ESI) : 487 (M*+1) 

yl^(17-S/^P^Pt!;^^5-^^-4.5ar-X7K*i/-3.l4-i?t KP4ri/-=E^H:::»- 
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19 

7^:>^^7K^t^D^fflt^•C. mmit^^ 19_(D:7U-» 263 mg mm 86%)$#fco 

^H-NMR (ppra) (300 MHz. CDCI3) 

8.17 (2H. 8), 7.95-8.00 (2H. m). 7.68-7.72 (2H, ra). 6.78 (1H. d. J = 
8.0 Hz). 6.63 (1H. d. J = 8. 3 Hz), 5.28 (1H. d. J = 8. 2 Hz). 4.1-4.2 (1H. 
m). 3.12 (1H. d, J = 5.8 Hz). 3.06 (1H. d. J = 18.4 Hz). 2.60-2.85 (3H. 
ra). 2.35-2.4 (3H. m). 2.15 (1H. dt, J = 12.0. 3.5 Hz). 1.4-1.7 (4H. m), 
0.8-0.9 (1H. tn), 0.5-0.6 (2H. m). 0.1-0.2 (2H. ra) (:7 'J -<*) 
IR (cm-') (KBr) 

3320. 1762, 1699, 1638, 1504. 1448. 1426, 1371, 1240, 1151. 1113, 
1056. 1031. 1011 

' C32H30N2O5 • 1. 0 HOI • 0. 6 H2O 
ti-g:fl| : 0:67.45, H:5.70. N:4.92, Cl:6.22 
HJUfit : C:67.25, H:5.92, N:5i05, Cl:6.42 
Mass (El) : 522 (M*) 

ftiZ-T"^ |.4^i/-17-*>^P>^Ptf^^<>'^^^-4.5c^f-X7H^V-14-t KP^i/- 



OH 
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6i3-:f-JUhLx^-9-5> 300 mg (0.88 mmol) P P ^t^^UA 10 mL iZf^M^-^s 
un^mm^^ 92 mg (0.92 mimoD^HnXtz'^s Mi^X' 2 ^fp^^^Ufco ^(O 
^OS,^m[zmit^mm 305 mg (2.82 mmoO. hgx^;i/7 5> 286 mg 
(2.82mmol)**n^f=^. 15 I^K*n^^SSELfc« RlSjS^mSlCfiC)^ SJ^^S 

■CSSiL. aS'lb'&'Ka 258 mg (iR^ 63%) &#fco 

Mass (El) : 466 (r) 

^li£<5lj20-2 

A^(i7-i/>7P::fpe;u^5-JU-4.5af-X7KdF.i/-3.i4-i?t Kp^V-=e;u t:t- 

OH 
20 

||«5<W20-n?^6.*vf=/v-(3-T-b h*'>-i7-i/^ p:^p e;i/pt5^;u-4.5a-x7H 

:^i/-14-t KP^i/-=E;i/t=-:^>-6iS--f ^U)-3/x^M-< 5 K 221 mg (0.47 
mmo\)^^^y-)\^ 10 mL|Cj§fS^i±. 28%T >^=T7Kj§ja 1 n,L*0 -CCCTJn 

-izrmML. mmit'^m2^a>y^)-^ 190 mg (jR^ 95%) *#fco ctt^Ji 

'H-NMR (ppm) (300 MHz, CDGI3) 

6.72 (1H. d. J = 8.2 Hz). 6.59 (1H. d. J = 8.2 Hz). 5.16 (1H. d. J = 
8.2 Hz). 3.9-4.0 (1H. m). 3.07 (1H. d. J = 5. 8 Hz). 3.02 (1H, d. J = 
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18.7 Hz). 2.55-2.85 (6H. m) . 2.25-2.40 (4H. m) , 2.11 (1H. dt. J = 12.0. 
3.5 Hz). 1.6-1.7 (1H, m). 1.3-1.5 (3H. m). 0.8-0.9 (1H. ra). 0.5-0.6 (2H. 
m). 0.1-0.2 (2H, m) (.V^J—W) 
IR (cm"') (KBr) 

5 3322. 1772. 1697. 1603. 1502. 1459. 1385. 1328. 1198, 1175, 1128. 
1066, 1036, 1005 

jjifiKSC : O24H28N2O5 • 0. 5 C4H6O6 • 1. 6 H2O 
t^®ffi : 0:59. 10, H:6.52, N:5.30 
10 H^fi : 0:59.03, H:6.54, N:5.29 
Mass (El) : 424 (M*) 

lih (3-T h ^ i/-1 7-i/ <7 P P fc? ^ ^ 5 Of - X TtCdp i/-1 4- 1 K P ^ 

^;i/t:f>-6iS-f;u)-^u-f 5 K (4k^!feii2i) <S>^'* 

OH 

O 




"D 



J 

15 - ^'^'^ 

121 

^fflt^-Ca^-fk^l^ 200 rag (HR^ 75%)$#fco 
Mass (El) : 464 (MO 
20 ll«H5!l21-2 

yi^(3-T-b h:J^i/-i7-i/^p":^Ptf;w>«^;i/-4.5a-x7t?:^i/-i4-t KP^v- 
^ji.f:^->-6/s-f;u)-2-^>i?U5^>-pM^^^5 K (ib^iam) ^o^i* 

OH 



Xi3 




99 



wo 2004/033457 




PCT/JP2003/012890 



221 

mum 21-1 t?#e,*Lfc /i^(3-T-b h^i/-i7-i/^ p;:^p 9=';u-4,5af-x 

7K^*>-14-t KP^i/-^;Uti->-6i8-< JU)--7 U-f 5 K 200 mg (0.43 mmol) 
$ THF 5 mL lCj§fi|$-t±. — O ^ "f- JU^lz-H > 85 mg (0.62 mmol). DBU 66 mg 
5 (0.43 mao\) ^taTLtz^. Mj^lCT 1 ^r^jtlf Lfco ■ea>^> SfSjl^^lCtSfP 

aS^b^J^196 mg (IR^ 82%)$#fco 
10 Mass (El) : 554 (MO 
IIJfii5>J21-3 

/v-(i7-'>^ p-:^p tf;u.>«5=-;u-4,5a-X7H^i/-3. i4-e?t KP4r*>-^;u t■^- 
>-6ie-<;l/)-2-^>i? g t^V-zi/x^^'T 5 K ■ jTC^^ (^b^!^2i) a>^j* 



OH 




15 21 

IIJte<5ll2i-2t?#P>ttfc/i^(3-7'-fe h^i/-i7-i^<7 p:^p e;u^f^;u-4,5Qf-x 
?K^i/-i4-t KP^*>-^;ut-:*->-6iS— f ;u)-2-^>i?U-r>-=i/N<7^-f 5 K 
195 mg (0.35 mmoO^y^/— ;U 10 mL(C^f5| ^-e-^ 28%T >^ = T7KJ§?ft 1 

mL^o ^rcr*o^rmraiaii*Lfco -eo^^s c<DJ5ESji^}«i=<7PP7t5;i/A$ 
<^ a-T h^^y ^-izxmmiL. mmit-aimzLa^-p^j—w 170 mg (hr^ 95%) 

^mtco c:tt$5S5M^i:Ura@<b^#i2i$#fco 

*H-NMR (ppm) (300 MHz. CDC I,) 
25 7.40-7.45 (6H. m) . 6.75 (1H, d, J = 8. 0 Hz), 6.60 (IH, d, J = 8.2 Hz), 
5.26 (IH, d. J = 8. 2 Hz), 4.0-4.1 (IH, m). 3.57 (2H, s), 3.08 (IH, d, J 
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= 5.5 Hz), 3.03 (1H, d. J = 18.7 Hz), 2.55-2.80 (3H, m), 2.2-2.4 (3H, ra), 
2.10 (1H. dt, J= 12.0, 3.5 Hz), 1.6-1.7 (1H, m), 1.3-1.5 (3H, m), 0.8- 
0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) 

IR (cm"') (KBr) 

5 3319. 1762, 1700, 1654, 1503, 1450, 1378. 1308, 1265, 1218, 1194, 
1174, 1134. 1068 
Mass (El) : 512 (M^) 

Ahiz-T-b h^i/-i7-i/^ p^^'p tf;uy ^;i/-4,5af-X7K^$^-i4-t KP^i/- 

10 ^;Ut:^->-6i8-'C;U)-2-X5=-U^>-P/N<7M-r 5 K (-(t'&J^ 222) (D^Rfe 

OH 




>Ac 

222 

21-2 ^WLiD^smizmcx. - hP.?«^;i/^>ifva>fttpy fc^ hpx 

^>*fflt^r. mBit'^^^92 mg iHSL^ 45%)$#fco 
15 Mass (El) : 492 (M*) 
IIJfe^j22-2 

/|^(17— >^ p e;i/^^;i/-4.5a-X7K^i/-3, i4-i?t KP^*>-^;b t-^- 
>-6i8-<;u)-2-x5^«j-7*>-a/\^7®l-f 5 K-5S5^^ (^b^!^22) (O^m 

OH 




20 22 

mmm 21-3 n^io-psmzmcx. mmm 22-1 xm^Mc jv-is-r-b h^i/- 

17-e^^ p:^p e;u^5^;u-4,5or-x7K4ri/-i4-t KP^i/-^;^t:^>-6;s--r 

;U)-2-X^ij7^>-=j/\^^-r 5 K 160 rag $fflt^•Cs mMit-^^ 22 (0:7 U — i» 
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146 mg (JR^ 95%)$#fc„ Z*L5g5^ffi t UraMlb^J^ 22_$#fc„ 
^H-NMR (ppm) (300 MHz, CDGI3) 

6.80-6.85 (1H, m), 6.74 (1H, d, J = 8.1 Hz), 6.60 (IN, d, J = 8.1 Hz), 
5.18 (IN, d, J = 8. 2 Hz), 3.98-4.03 (IN. m) . 3.24 (2H. s) , 3.08 (1H. d, 
5 J = 5. 5 Hz). 3.03 (1H, d. J = 18.3 Hz), 2.55-2.80 (3H, ra), 2.25-2.40 (3H. 
m), 2.12 (1H. dt. J = 12.0, 3.5 Hz). 1.87 (3H, d, J = 7.0 Hz). 1.6-1.7 
(1H. m). 1.3-1.5 (3H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, 

m) (.y^j—W) 

IR (cm"') (KBr) 

10 3315, 1762, 1702, 1676, 1609. 1503, 1378, 1309, 1265, 1206, 1152. 
1128, 1067. 1033 
Mass (El) : 450 (M^) 

N-iZ-T-^ h^i'-n-i/^ P tf;U.>t5^;U-4,5cif-X7K4ri/-14-t KP^ix- 
15 ^;bt-^->-6iS— i';u)-2-i'^P'NilFi/;i/>^ij^>-a/\<7^-r 5 K iit-^^ 
223) <D^m 



OH 




223 



mmm 21-2 ib^<z)^^iz^i:t. -hp^^;u^>-if><j!)ftt>y(c-hp^. 

20 ^^^Uiz-J? P^^-9->^ffltxT. ^M-fb^!^ 120 mg (ijJl^ 50%)^lifc, 
Mass (El) : 560 (M*) 
IIJfi<W23-2 

i\h{M-*y<7 u-^u e;u^^;i/-4,5af-X7K:it-i^-3. i4-i?t KP4ri^-^;n=-:^ 
>-6/S-f;u)-2-i/>7P/s^*>;i/.?«^y7^>-=i/\^M-f 5 K-M^^^ (^b^!^ 

25 23) (D^ng 
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23 



mt&m 21-3 i5®(z>:^afe(c!iii:T. mmm 23-1 -eii&ttfc /ihis-nz h^i^- 

5 ;U)-2-*>>7 P^#i/;U^5^«J7^>-=1/\^^'1' 5 K120 mg$fflt^T. ^M-lb^i!^ 
23 pyj—W 107 mg (J|R^ 96%) $#fco C^t^JSC^i^i: UTa^^b^iKa 23 

^H-NHR (ppnO (300 MHz. CDOI3) 

6.71 (IH, d. J = 8.2 Hz), 6.60-6.65 (1H, m). 6.58 (1H. d, J = 8. 2 Hz). 
10 5.16 (IH. d, J = 8.2 Hz). 3.95-4.05 (IH. m) . 3.23 (2H, d, J = 1.9 Hz), 
3.07 (IH, d, J = 5.8 Hz), 3.02 (IH, d, J = 18.7 Hz). 2.55-2.80 (3H. m). 
2.25-2.40 (3H, in). 2.05-2.20 (2H, in), 1.6-1.8 (6H. m). 1.1-1.5 (8H. m). 
0.8-0.9 (IH. m). 0.5-0.6 (2H, ra). 0.1-0.2 (2H. m) iy^J—W) 
IR (cm"') (KBr) 

15 3319, 2927, 1763, 1701, 1671, 1617, 1507. 1377, 1309, 1266. 1197, 
1132, 1067. 1032 
Mass (El) : 518 (MO 
Illfi^j24-1 

/lf-(3-T-ir h4ri/-17-i/^ p-:f P tf;i/.?«^;i/-4.5a-X7|?iSF-i'-14-t KP^i^- 
20 ^;i/t:^>-6i8-f ;u)-2-:f5"'J-x>-=3/N'i7M-r S K iit-^^gZA) (D^Jife 



OH 




224 

mmm 21-2 ^m<D:^^izmcx. -hP>t5^;u^>4f>(Dftt>yic-hp::r 
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Mass (El) : 520 (r) 



mmm 21-3 iaiia>:&^i=^i:-c. mmm 24-1 -cft&^vfc /i^o-r-tz h^i/- 

;U)-2-:?^U7*>-=l/\^M'f 5 K 535 rag ^ffll^r. aS-lb^l^?! 24_(D:7 'J— 
286 mg 58%)^#fco: C tt^SC^i^i: LT^MIb^^ 24 $#fco 

'H-NHR (ppm) (300 MHz. CDGI3) 

6.77-6.85 (1H, ra). 6.73 (1H. d. J = 8.0 Hz). 6.59 (1H, d, J = 8. 2 Hz), 
5.16 (1H, d. J = 8. 2 Hz), 3.95-4.05 (1H, m), 3.22 (2H. s), 3.08 (1H. d. 
J = 5. 8 Hz), 3.03 (IH, d, J = 18.7 Hz), 2.55-2.80 (3H, m) , 2.25-2.40 (3H, 
tn), 2.05-2.20 (3H. m), 1.3-1.7 (6H. m). 0.96 (3H, t, J = 7.4 Hz), 0.8- 
0.9 (IH. m). 0.5-0.6 (2H. m), 0.1-0.2 (2H, ra) 'J — <*) 
Mass (El) : 478 (r) 



2-(i7-i^^ pi^p ^;u-4,5af-x7K^i/-3, 14-i? t KP4r*>-^;ut-^ 

>-6iS-f ;U)-3-t KP4ri/-2.3-i?t KP-'T V-T > K— ;U-1-:*-> (i?TX7^U 



OH 




24 



llli^J25 



OH 
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25 

MMm 11 IBii<z):&^T?gi3tLfc /i^(i7-i/<7P-^pe;uy5^;u-4.5af-x7KdF 
i/-3.i4-i>t KP^i/-^<;u t-^>-6i8-^;i/)--7^;b>f 5 K 156 mg (0.33 

5 ';7^-^ hg'^A61 mg (1.61 mmoD^O ^(CTJP^T a^F^m^Lfco -^O^^ 
— (CTS^L. a®'(b-&!|^25_<Z)7'J— t*: 130 mg (IR^ 83%) $#/5:o dtl^JS 

10 ^m^t Lxmmit-^^ 25.$#fco 

^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.35-7.65 (4H, ra), 6.68 (0.5H, d, J = 8. 2 Hz), 6.63 (0. 5H, d, J = 8. 2 

Hz), 6.56 (0. 5H, d, J = 8. 2 Hz), 6.51 (0. 5H, d, J = 8. 2 Hz), 6.07 (1.5H, 

s), 5.81 (1.5H, s), 5.39 (0. 5H, d, J = 8. 2 Hz), 5.22 (0. 5H, d, J = 8, 0 
15 Hz), 4.70 (1H, dd. J = 6. 0. 3.3 Hz) , 4.0-4.1 (0. 5H. m), 3.6-3.7 (0. 5H, 

m), 2.95-3.05 (2H, m), 2.4-2.7 (3H, m), 2.2-2.4 (2H, m), 2.0-2.1 (2H, m). 

1.6-1.7 (1H, m), 1.2-1.6 (3H, ra), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1- 

0.2 (2H, m) (:7«J— 

Mass (El) : 474 (M*) 
20 IIJfi^26-1 (27-1) 

2-(3-^>i?;i/:t-^i/-i7-*>^ p :^p tfjujt f^;u-4. 5a-X7K4p*>-i4-t Kp^ 

i/-^;ufc-^->-6i8— f ;i/)-3-t KP^e/-2,3-i?t Kp— r y-f > K— ;u-i-:*-> 

i^^TX^ly^-^-M-^m) (^b^tl126) <J>«^ 



OH 




25 126 

mmm n nm<D:;f3mxmMLtz /i^(i7-i/^p.>fpe;u.>t5^;u-4.5af-x7K^ 
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i/-3,i4-i>t KP^i/-^ ;u t-^->-6i8->r;i')--7^;u-r 5 K 2.00 g (4.23 

mmoD^DMF 20 mL fZ}§«¥$-i±, j^^AU-l^A 1.76 g (12.7 mraol)^ ^>i>Jl^-^ 
K 0.5 mL (4.70 mmol) $*n^fc^. MSI=T 18 flt^^jt Lfco ^(0^. 

lklz^i^i%tzm.±m^^ ^ y —)U 30 mU -J^PPjIk^UA 10 raL<Z>Jl^?§jg!lC 
7Kmit7f<'^mi- h*JOA 161 mg (4.26 mraol)$0 'XilZXta?LX2mm 
mnLtzo ^<D^> SJS;m^jS(c|&Jfq^^7K^:M-'J't7A7KJ§;1^$An^T':7PP 
10 7f^;uA(crttltiLfco Wti^^^t^-fr-C. l&sft]:^^7Klc-cUfe^L. ilTKfiS^^^ 

^A<?P^ izr^tSiU. a^^b^JKa 1.90 g (2 steps JlR^ 80%) 

Mass (El) : 564 (r) 
15 IIJ£^J26-2. 27-2 

2-(3-/<>i?;U;#-:^Pi/-17-i/<7 p:^P e;U^ ^;U-4,5a-X7K*i/-14-t Kp 

^i/-^;ut-:»->-6;S->r;i/)-2.3-i?t Kp-3-^ h^e/*;u7!?-;i/.?«5=-;i/— f v-r 

>K— ;U-1-;i-> ('(k^J^226i3 J:l^227) (D^fife 



OH 




20 226*5^:1^227 

IIS<5^26-iT?^p>*Lfc2-(3-^>e^;u;i-i^F-v-i7-i/^ p 3^p e;u>^;u-4.5 
a-X7K^t/-i4-t KP^e/-^;ut-*->-6i8-^;i/)-3-t KP^i/-2,3-i^t K 
P— f V-f > K— ;i/-1-7l"> 200 mg (0.35 mraol)$ h;UX> 10 raLlC}gfi|*-&^ 
(*;i/>t?y K y "7x^;i/7txX7t%^> 147 mg (0.43 ramoD^ftJx. 

25 -C15B#PBl*n|fe^3SEUfco -^-CD^. JSfSjg^^jglCfiSSim^TKS-^ h U -l? AtKj^JS^ 
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•j*^;b*^A^p-7 h^^:7^-icTi^®iu. mmit'^m^i&m^mi^33 mg. 

i&U^^^'-fHass (El) : 620 (M*) 
5 MU^fSta- Mass (El) : 620 (M^) 
ll]!iS«!l26-3. 27-3 

2-(i7-i/^ □:^p 5^;u-4,5af-x7K^*>-3,i4-i? t KP^i/-^;u t-^- 
> • (<b^J^26_fc<J:t;27) (D-^m 



OH 



10 




26_33c):t^27 

IIJfi<5<J26-2-^#t)*i/i2-(3-^>i?;u;d-^i'-i7-i/^ p:^p e;u^^;u-4.5a- 

X7t«:^i/-14-t KP4ri/-^;Ut-^>-6i8-^;i/)-2,3-i?t KP-3-^ h4ri/*;b 
f-JU-^ \f \i—J\^-^-7j^X0iS^@^JSti^ 33 mg (0.05 mraol)$>«^>' 

15 — ;i/ 4 mL(Z}§®$-fr, Pd/0 19 mg^m^fz^. ^mnm%Tvm.^izx2omm 
mii>titzm±mm^iy u * ^iu* ^ p -7 ^ :? -(zTiSia L. apib^ 

JKfl26<D-7U— {* 15 mg (JR^ 54%) *^fco C^L^SISi^i^i: Lra®<b^!Ki26 
^ntzo 

20 'H-NMR (ppm) (300 MHz, CDCI3) 

7.84 (IH, d, J = 6. 8 Hz), 7.53 (1H, d. J = 7. 4 Hz), 7.46 (1H, t, J = 

6.8 Hz), 7.36 (IH. d, J = 7.4 Hz). 6.75 (IH. d, J = 8. 2 Hz), 6.60 (IH, d. 

J = 8.0 Hz), 5.43 (IH, d, J = 8. 0 Hz), 4.70 (IH, dd. J = 6. 0, 3.3 Hz), 

3.57 (3H. s), 3.2-3.3 (IH, m), 3.05-3.15 (2H, m). 3.03 (1H, d, J = 18.8 
25 Hz). 2.8-2.9 (2H, tn) , 2.63 (2H, dt. J = 18. 6, 5.5 Hz), 2.3-2.4 (3H. m), 

2.11 (IH, dt, J = 12.0. 3.5 Hz). 1.6-1.7 (IH. m). 1.4-1.5 (SH. m). 0.8- 
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0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) iy^J—W) 
Mass (El) : 530 (MO 

-■^s li][iS<5"J27-2'e#e>tifc2-(3-^>i?;u:il-^i/-i7-i/<7 □:^p 

4,5cif-X7K4r*>-14-t KP^i^-^;i/t:f>-6i8-^;U)-2.3-i>t KP-3-./ 
*>*;U7t?=.;U^5=-;i/— f V-f > K— ;U-1-:i-><Z>^@14j^^ 38 mg (O.oe mmol)$ 
^^y— ;u 4 mL(c5S»f*-a:. Pd/C 20 mg^mfitz^s *^IPfflSlT'CMfil=:-C 

aM4b^tl27a>:7U-i* 17 mg mm 53%) $#fco ^tt^JSS^^i: LT^M 

^H-NMR (ppm) (300 MHz. CDCI3) 

7.83 (1H, d. J = 6.6 Hz), 7.4-7.5 (2H, m), 7.35 (1H. d, J = 7. 4 Hz), 
6.78 (IN, d, J = 8.2 Hz), 6.60 (1H, d, J = 8. 0 Hz), 5.12 (1H. d, J = 8. 0 
Hz). 5.05 (1H, dd. J = 7. 3, 5.5 Hz). 3.61 (3H, s), 3.4-3.5 (1H, m), 3.09 
(1H. d, J = 5.5 Hz). 3.04 (1H, d. J = 18.7 Hz), 2.8-2.9 (2H, m), 2.5- 
2.7 (3H. m), 2.2-2.4 (3H. m), 2.11 (1H, dt. J = 12.0. 3.5 Hz). 1.6-1.7 
(1H, m). 1.4-1.5 (3H, ra) , 0.8-0.9 (1H, m). 0.5-0.6 (2H. m), 0.1-0.2 (2H, 
ra) **:) 
Mass (El) : 530 (MO 

2-(M-i^<7 o-^a ^;u-4,5a-x7Hdfi/-3,i4-i?t KP4ri/-^;n=-^- 
>-6)S— i';i/)-2,3-i?t KP— f v-^ K— ;i/-i-:*-> - m^Wt^ (^b^fe 28) <o 



OH 




28 

m^m 25 (Dj&^-eUjicL/c 2-(i7-i/-27 p:^p e;^/f^;^-4.5clf-x7K4^'>- 
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^ (i?T7.T-U:*-7— J*g^!|^3) 150 mg (0.32 mraol) ^^-fb^i 5=- b 

> 7 mU -i^PPTtxjbA 25 mL <DiB^}§jSl=:}#M$-&. = -vlbTtx-t/^X-^^U 
^1$: 0.22 mL (1.73 mraoDs hUx5^;Ui/^> 0.28 mL (1.73 mmol)^ 0 "Ct^ 

iyijij^jiij^M.^^^ h<f=7y^-i^xmmi^. mmit'^^28_<Dy'j-w ss 
mg (JR^ 38%) ^mtzo zti^m^mi^tLxmmit'^^^t:mtzo 

'H-NMR (ppm) (300 MHz. ODGI3) 

7.85 (d, J = 8.2 Hz. 1H), 7.58-7.45 (m, 3H). 6.79 (d, J = 8. 2 Hz, 1H). 
6.62 (d, J = 8.2 Hz. 1H). 4.68 (d. J = 8.2 Hz. 1H), 4.52 (d. J = 16.8 Hz, 
1H). 4.44 (d, J = 16.8 Hz, IH), 4.27 (ddd, J = 12.6. 8.2. 4.4 Hz. 1H). 
3.11 (d. J = 5.5 Hz. IH). 3.06 (d, J = 18.4 Hz. IH), 2.70-2.59 (m. 2H) . 
2.39 (d. J = 6.6 Hz. 2H) . 2.31-2.12 (m, 3H), 1.72-1.49 (m. 4H), 0.93- 
0.79 (m, IH), 0.58-0.50 (m. 2H) , 0.17-0.11 (m, 2H) (*) 

IR (cm-0 (KBr) 

3075. 3004. 2925. 2818. 1658. 1622. 1498. 1455. 1377. 1330, 1307, 
1279, 1228, 1188, 1153, 1117, 1069, 1051, 1034, 981, 943, 919, 884, 859. 
740 

Mass (El) : 458 (M^ 



i-(4. 5a-X7K4ri^-3. 14-v t K P ^i/-i 7->t ^;u-^;u f ^u)- tf 

PUi?>-(2i)-*;u7t5>^i?x^;u7'5 K • 5S5Mi^ (ib^iaag) o-^f^ 



HJfe^ 29 




29 
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;i-:i^i/^;U 300 mg (1.00 mmol). Sli^® 244 mg (2.00 mmol)* hJU 
X> 15 ml lc5#fS$-t±. (^-::^P 'J >i?x^;U7 5 K 200 mg (1.17 ramol) 
^fc(D^>v 145 °C(D5Sm(cT7K^^^l^^U^i:35)^e, 12 nmiiamM^\.tz<, SFB 
j§jR$ma(=fiC)%Utc(D*.. i/Ty^K^^kTt^'t^^^M-'J't?-^ 188 mg (3.00 
5 minol)(D/^/-;U5§J« 10 niL $ijnK.T. Mt- 3 ^F^Jt# Lfco -^-iOSJSjg^ 

fifc!!«8^#tco #e.*Lfca^m!K3**> 'J * ^ p-7 H<f ^ -i^-cjmM 

Ls mmit-^^ 29_<D:7'J-«: 202 mg iU^ 44%) $#fco ^^L^JS^M^i: U 

10 xmmit'^m 29.*#t=o 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

6.69 (1H, d, J = 8.2 Hz). 6.52 (1H. d. J = 8.2 Hz). 4.52 (1H, d. J = 
8.0 Hz). 3.15-3.60 (6H. m). 3.09 (1H. d. J = 18.4 Hz). 2.6-2.7 (2H. m). 
2.51 (1H. dd. J = 18.2. 5.9 Hz), 2.3-2.4 (2H. m). 2.34 (3H. s), 2.1-2.2 
15 (2H. m). 1.7-2.0 (5H. m) . 1.4-1.55 (3H. ra). 1.1-1.3 (1H. m). 1-07 (3H. t. 
J = 7.0 Hz). 1.01 (3H. t. J = 7.0 Hz) (:7'J-i*c) 
Mass (ESI) : 456 (M*+l) 
Illl£^30-1 

l-(4.5af-X7H^i/-14-t KP4rV-3-^ h^i/-17-^ 5^;U-^>H=-:^ >-6^ 

20 ;u)-ep'ji?>-(2/«-*;u?t?>ise?3:^;uT5 k at^mm) <^^^ 



1.2.3.4-7^ h^t Kp^y .j>(Z)ftt^y(c(/5-^py >i?x^;i>T5 K^ffltNX. 

25 mMit-^^ 62 mg (iR^ 26%) $#fro 
Mass (ESI) : 470 (M*+1) 
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mmm ^-2^mo>:^mi=.mcx. mmm 30-1 -^m^Mz i-)4.5ar-x7t?^v- 

14- 1 Kodpi/-3-^ hiipi/-i7-y5=-;i/-^^ut-^->-6i8— f ;u)-tf py i^^-cayo- 
'H-NMR (ppm) (300 MHz, CDC 1 3) 

6.70 (1H, d. J = 8.2 Hz). 6.53 (1H. d, J = 7. 9 Hz), 4.66 (1H. d, J = 

7.9 Hz), 4.12 (1H, t, J = 8.2 Hz), 3.7-3.8 (1H, tn), 3.4-3.7 (2H, in). 

3.10 (1H, d. J = 18.4 Hz), 3.0-3.1 (2H, m) . 2.6-2.8 (3H, in), 2.53 (1H, 
dd, J = 18.4. 5.5 Hz). 2.4 (1H, m), 2.36 (3H, s), 2.1-2.2 (2H, in), 1.7- 
2.0 (5H. m). 1.45-1.65 (3H, m). 1.3-1.4 (1H. m). 1.10 (3H. t. J = 7.0 
Hz). 0.98 (3H. t, J = 7.0 Hz) (^'J— (*) 

Mass (ESI) : 456 (M*+1) 
ll%19]3U 32 

1_(4 5af-X7KJpi/-3-t KP4r->-17-pt^;U-^;Ut-*->-6af-'f ;U)-eP 'J 
>-(2i)-*;U7t?>^i?x^;uTS K • (Ik^l^gsi) . tS^XS ^-iA.5a- 

X tK* *>-3- 1 K P ^ i/-i 7-> 5=- il/-^ ;u t :^ >-6 ;u) - If p U i>>-(2S)-± 
;U7t?>®i?X5^;UT5 K • m^m^ ab^!^32) <D^m 




30 




O^NEt2 
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31 32 

3-^ > ^ * ;u 7t< =■ P ^ *>-4. 5 a - X tK^ 7- / ^ ;u-6-7»- 4r V ;u 

t±> 188 mg (0.45 mmoDs 3clL^M 88 mg (0.72 mmol)^ W;i/X> 20 ml IZ 
(^-"I^P U >i^X5=-;U7 5 K 115 mg (0. 68 mmol) ^*nx./i^* 
5 145 'tJ<D?SmJ='C7K*^3&t^*LJS:A<e) 12 l^r^JDiamSSE Lfco JRj:5}#^*Ma 
lzWL>^Lfz(0*>. i^Ty7\^mit7\^Om-r^*)OJ^ 99 mg (I.SS mmoOO^^y — 

TKlc-Cife^U. »l7MM-7^^i/';7A-C*l£ii^s ;BJieurm^fife#ii:Lr l-(3- 
10 /<> i? P i/ * ;U 7f? ^ □ d|r i/-4. 5 a - X tH^ *>-1 7- 5=- ;U-^ t -j- >-6— f 
;U)-eP 'Ji?>-(2^-*;b7|?>^i?x^jUT5 K 5*1^1^) $ 

ZKOm^Jt^KH^it^X^jU 10 mUCj§fi|$1±. Pd/C 15 mg^SPK-fc^s 7K^# 
fflMT1?mat::-C20^Fa^#Lfco Rf&f&^-b'^^ h^T^L. ^jg^MUTffi 
15 ^fifc!fel$#fco #e)*Lfcffl^fi£#i$i/y*^;i/*^A^p-7 h^^:7-f-IZTm 
SL^M'Ib^^lSia):? U— ft: 13 mg (2 stepsJRl? 6.6%) s J:t^llS4b^f«832 
a)'7'J— # 9 mg (2 stepslR^ 4.6%) $#f=o C^t^-e^V-^Jh-MS^^i: 

20 'H-NMR (ppm) (300 MHz, GDCI3) 

6.74 (1H, d. J = 7.9 Hz), 6.53 (1H, d. J = 8. 2 Hz), 4.58 (1H, dd. J = 
13.0. 1.6 Hz), 3.7-3.8 (1H. m) , 3.2-3.6 (5H, m) , 3.0-3.1 (1H. m) , 2.94 
(1H, d, J = 18. 5 Hz). 2.7-2.8 (2H, m) . 2.4-2.5 (1H, m) , 2.38 (3H, s). 
2.1-2.3 (4H. m). 1.7-1.9 (4H, m), 1.5-1.7 (2H. m), 1.2-1.3 (1H. m). 1.20 

25 (3H. t, J = 7.0 Hz), 1.09 (3H, t, J = 7. 0 Hz), 0.8-1.0 (2H, m) — 

Mass (ESI) : 440 (M*+l) 
'H-NMR (ppm) (300 MHz, CDC 1 3) 
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6.69 (1H. d. J = 7.9 Hz), 6.53 (1H, d, J = 8. 2 Hz), 4.45 (1H, d. J = 
8.2 Hz), 3.55-3.65 (1H, in), 3.2-3.5 (5H, m), 3.05-3.10 (1H, m), 2.97 (1H, 
d. J = 18.5 Hz). 2.5-2.6 (2H, m), 2.1-2.5 (5H, m), 2.41 (3H, s), 1.9-2.1 
(2H, m), 1.7-1.9 (2H, m) . 1.6-1.7 (2H. m) , 1.2-1.3 (2H, m) , 1.09 (3H. t. 
J = 7.0 Hz). 1.02 (3H, t. J = 7.0 Hz). 0.8-0.9 (1H. m) CZf^J—i^) 
Mass (ESI) : 440 (r+1) 

1-(4.5Qf-X7K4ri/-14-fc KP^i/-17-^5=-;U-3-/ h^V-^^U t:l->-6iS— f 

;u)-e/<g i?>-3-*;u7H>^e?x^;i/T5 K (e?T;^-xU7i--7— jg^fei) at 

^#1233) O^Afe 



mii&m 1-1 mn(o-^mizmcx. e?t KnaT^^ry >o!>ftt)y cc;j-^i/=i 

1,2,3,4-^ h^t KP^r/ U XDft^pyice'O 'J l/^i?X^;i.T5 K^ffll^T. 

mmit-^m9e mg mm i2%)^#fc„ 

Mass (ESI) : 484 (M*+1) 

1- (4, 5 a -XtK^ i'-S, 14-i? t K P ^ i/-17-y JV\l-i- >-6 $ — f ;U) - 

tk (4b^J^33) (D^^ 



uss^j 1-2 nmcoys^izmcx. mmm 33-1 -e#e>*Lfc i-(4.5Qr-x7K^i/- 



OH 




233 



OH 




33 
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14-t KP^i/-17->i5^;i/-3-^ h4ri/-^;i/t:^-V-6i8-<;U)-e^Ui?>-3-* 

a>:7g— (* 66 mg (HX^ 74%)^#f=o C^^m^mikt{.Xmmit^^33_t:m 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

6.70 (1H. d, J = 7.9 Hz), 6.56 (1H, d, J = 7.9 Hz), 4.70 (0. 5H, d. J = 
7.9 Hz). 4.63 (0.5H, d. J = 7. 9 Hz). 3.2-3.4 (4H. in), 3.09 (1H, d. J = 
18.5 Hz). 2.8-3.0 (3H, m) , 2.60-2.75 (2H. m), 2.3-2.5 (4H. m) , 2.35 (3H. 
s). 2.1-2.2 (2H, m), 1.7-2.0 (3H, m), 1.2-1.7 (6H. m), 1.18 (1.5H. t, J 
= 7.0 Hz). 1.17 (1.5H. t, J = 7.0 Hz). 1.10 (1.5H. t. J = 7.0 Hz). 1.08 

(1.5H, t. J = 7.0 Hz) <*) 

Mass (ESI) : 470 (M*+1) 



i-(i7-i/^ p:^p e;u>t5^;b-4.5af-x7K^i'-3,i4-i?t KP^i'-^^ut:^- 



^<ba^ 0.445 g (1.96 ramol) ^ y — ;i/ 100 mLlC}§j!l$1±^ 7K^#ffl* 
10.0 g (26.5 nrniol), 4-T 5 y i&^X5^;U^^^ 17.8 g (105.9 mmo I ) <D ^ / 

— ;u 150 mL^ftiTLr. m^^zx^5mmmnLtzo sisjs^-b^-f h^>iaL. ^ 

p-7 h^^y^-i^xmUi^. i7->^ p::^pe;u.?t^;u-4.5a-x7t^4ri/-6 

a-[4-(X h^i'*-;U3l^-^l')^^^UT5>']-=EVH=:^>-3. 14-i?^— ;U 5.46 g 



mmm 34 



OH 




34 
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mm 45%) ^#feo 
C<D^M«^ 4.46 g (9.77 mmol)*h;UX> 30 inL fCj§jS$H±r . 72 jnlft 

5 ^ 34JOy^J—W 1.78 g (J|R^ AAti^mtco ^tl^i^m^t LT^M^b^^l 34 

'H-NMR (ppm) (300 MHz. CDC 1 3) 

6.73 (d, J = 8.0 Hz, 1H), 6.54 (d, J = 8. 0 Hz. 1H), 4.82 (d, J = 3. 8 
Hz, 1H), 4.67 (dt, J = 13.5, 3.8 Hz, 1H), 3.68 (td, J = 9. 3, 5.8 Hz, 1H), 
10 3.35 (td, J = 9.3, 5.5 Hz, 1H), 3.10 (d, J = 6. 9 Hz, 1H), 3.03 (d, J = 
18.4 Hz, 1H), 2. 66-1.70 On, 11H), 1.57-1.24 (m, 4H), 0.90-0.75 (m, 1H), 
0.56-0.50 (m, 2H), 0.16-0.09 (m, 2H) (:7U— 
IR (cm"') (KBr) 

2959, 2823, 1655, 1499, 1463, 1310, 1160, 1116. 1070, 1040, 978, 951, 
15 859. 802. 759 

Mass (El) : 410 (r) 

i-(i7-->^ nyn 5^;u-4.5Qf-x7K^v-3, 14-i? t \^n^iy-=Ej\^t.-)- 
20 :GmiM. (4b^i^35) O-^m 



OH 




35 

mmm 34 IE«t(Z>:&ai'CSi5tLfe i-(.i7-i/^p::^pe;up«5^;u-4.5af-X7K^ 

i^-3, 14-i?t KP^i/-^;U t-t->-6af--f ;U)-eP U 5?>-2-:*-> 269 mg 
25 (0.65 nmiol)^ THF 10 mL iZf^Mt^it^ 0 "ClZX 0.36 N LDA/THF jgjS 6.0 niL 
(2.16 raraol) ^iflX-T. 30 ^Fb1^# Lfco ."^-CO^^^/i^yU^P -^-T K 0. 23 mL 
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(1.96 tmoo^tsiTLx 100 ^mmm^tzo ^(DRjt^M-^m^mmmmyi^mi-^'j 
•t? atKjs jiK X. -c ^ □ p Tlx AicTtt m L tco m^m^'^^'^tmm'^i&^i^ 

Sl^j*ifei*i^U*^*;u*7A^p-7 l><f^:7>r-i::T^g|L. ^M1b^!|^ 35_<D 
:7g~i*:49mg mm i5%)*#fco ztt^jssmmi: Lr^eib^J|^35.^#tco 

'H-NMR (ppm) (300 MHz, GDCIs) 

7.33-7.18 (m. 5H) . 6.72 (d. J = 8. 0 Hz. 1H). 6.53 (d. J = 8. 0 Hz. 1H). 
4.79 (d. J = 4.1 Hz. 1H), 4.67 (dt. J = 13.2. 4.1 Hz. 1H). 3.50-3.38 (m. 
1H). 3.28 (q. J = 9.2 Hz. 1H). 3.21-3.10 (m. 2H). 3.03 (d. J = 18.7 Hz. 
1H), 2.75-2.55 (m. 4H). 2.42-2.18 (in. 4H). 2.05-1.93 (m. IH). 1.87-1.68 

(m, 2H). 1.58-1.22 (m. 4H), 0.93-0.77 (ra. IH). 0.58-0.50 (m. 2H). 0.15- 
0.09 (m. 2H) ("^U— 

IR (cra-^ (KBr) 

2936. 2858. 1648. 1619. 1498. 1459. 1438. 1321, 1276. 1173. 1119. 
1071, 1031. 918. 801, 748. 702 
Mass (El) : 500 (r) 

1 - (3-/< > i;;u;j- 4r i^-i 7- V p p tf .?i ^ ;u-4. 5 a? -x tK^sp v-i 4- 1 K p ^ 
i/-^;ut-^>-6af-^;u)-ep y i?>-2-7h> (.it-^^m) o-^M 



mmm 34 umoi^mvm^y^k i-(i7-i/>7P>^pif;u^5^;u-4.5af-x7K^ 

i/-3. 1 4-i? t K P ^ i/-^ J\^bi± >-6 a ;i/) - e P U >-2-:j- > 21 9 mg (0. 53 

mmol)^ DMF 5 mL fzj§^$ii-. ^^*'J't7A 738 mg (5.34 mmol). 

P5 K 0.19 mL (1.60 mmol) ^JOxT^iSlCT 96 ^FaHtlfLfro -^-COSlSjg^ 



OH 




136 



116 



wo 2004/033457 




PCT/JP2003/012890 



'H-NMR (ppm) (300 MHz. CDGI3) 
5 7.43-7.29 (m, 5H) , 6.77 (d, J = 8. 2 Hz, IH), 6.54 (d. J = 8. 2 Hz, 1H). 
5.18 (d. J = 11.8 Hz, IH). 5.09 (d, J = 11.8 Hz, IH), 4.79 (d, J = 3. 8 
Hz, IH), 4.70 (dt. J = 13.4, 3.8 Hz. IH), 3.76 (td, J = 8. 2. 5.8 Hz, IH), 
3.28 (td, J = 8.5, 5.8 Hz, IH), 3.10 (d, J = 6. 9 Hz, IH), 3.03 (d. J = 
18.4 Hz, IH), 2.67-1.20 (m, 15H), 0.87-0.81 (m, IH), 0.56-0.49 (m, 2H), 
10 0.13-0.08 (m, 2H). 
IR (cm"') (KBr) 

2955. 2927. 2868, 1681, 1634. 1607, 1502. 1453, 1423. 1378. 1308, 
1287, 1263, 1202, 1174, 1123, 1050, 941. 909, 854. 788, 764 
Mass (El) : 500 (M*) 
15 ll«S^J36-2 

i-(3->Oi?;u*^i/-i7-i/<? p -^p f^;i/-4.5cif-x7K^e/-i4-t Kp 
+e/-^;ut-^->-6Qf— f ;u)-3-x^;u-ep u i?l/-2-7^> (i?T;^7"U;j-7~s 




20 236 

IIJ(s^5iJ36-ii?#p»tLfci-(3-^>i?;u;!l-^'>-i7-i/^ p :^p tf;u^ ^;u-4,5 

a-X/H^i/-14-t KP4r'>-^^Ut-^>-6c¥— f ;U)-eP U i?>-2-;j-> 248 mg 
(0.50 iranoD^THF 5 mLlCj§f|*-a:^ 0 "XilZX 0. 36N LDA/THF}§?S 4.1 mL (1.48 
imoO^iaTiX-immmWLtzo -ero^a— Kx^^z 0.08 mL (0.99 ramoD^Jnx. 

25 xsmmmwi^tzo ^(o^iit^M'^mzmm^mJkmi- ^*j'^j^^mm^Mi^x<7 
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Mass (El) : 528 (M^ 
5 i-(i7-i/^ p-^p 5^;u-4.5a-X7K^*>-3.l4-i?t KP^i/-^;bt:^ 



10 ||ffig^j36-2T?fie>*tfe1-(3-^>i?;i/:*-^i/-17-i/^ PI^P ^;U-4. Saf- 

X/KdF-iz-U- 1 KP^i/-^;ut±>-6a-<;u)-3-x^;u-eP U i?:/-2-;ih> 
(i?T:5^7^U*'7 — S^Jl^a) 171 mg (0.32 ramol)^ o-y ^ JVM 108 mg (0.65 
mmoD^^^y— ;i/ 10 mLlzJtlS^-fr, Pd/C 150 mg^in^fc^. TK^SfflStT"^ 

15 mmz'ikmmmym-i-V'^j^M.^mm^iiu^Xs -j/ppTt^juAfcrttajufco ^ 

TiSSI!Lajl4b^4&36(D"7 68 rag (HZ^ 48%) $»f=o C^L^^C^ffii: 

LraM^b^!|^!I36^#fco 

20 ^H-NMR (ppm) (300 MHz, CDCI3) 

6.73 (d. J = 8. 2 Hz, 1H), 6.53 (d, J = 8. 2 Hz, 1H). 4.85 (d, J = 3. 8 
Hz, 1H), 4.65 (dt, J = 13.2, 3.8 Hz. 1H), 3.56 (q. J = 8. 0 Hz, 1H), 3.30 
(td, J = 5.9, 3.3 Hz. 1H), 3.10 (d, J = 6. 6 Hz. 1H). 3.03 (d. J = 18.4 
Hz, 1H), 2.65-2.50 (ra, 2H). 2.49-2.10 (m, 5H). 1.95-1.70 (m, 3H). 1.65- 

25 1.25 (m, 6H), 0.95 (t, J = 7. 1 Hz, 3H), 0.91-0.81 (m, IH). 0.56-0.49 (m, 
2H). 0.14-0.09 (m. 2H) (^U— 
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Mass (El) : 438 (M^ 
IISi£«lj37-U 38-1 

5 m) iit^m^ts^xsm) <z>^^ 



OH 




237 feJ:t^ 238 

ll«5«IJ36-2|Bita>^aj(cmi:T. Slli<5l|36-1 1-(3-^>i?;U7|-4r 

i/-i7-i/^ p:^p e;upi^;i/-4,5of-x7K^i/-i4-t Kp^i/-^;ut-^->-6af- 
10 -r;u)-ep g i?>-2-:j->s a— kx^ voftt^y icg— k^)^^ >$ffli^-c. 

TX^U;j-T-;:i^!^i: Lr^M<b^!^203 rag mm 62%)$#fc, 
Mass (El) : 556 (HO 
ll«E«IJ37-2. 38-2 

i-(i7-i/^ P3f p e;u^5=^;u-4,5a-x7K^i/-3,i4-i?t KpdF-i/-^;ut-^ 

15 >-6af-<;U)-3-:^5^;U-tf P U i?i/-2-:t> • MSM^ (-fb^^i^ 37_fcJ;t; 38) 




3Lfe<fclJ^ 38 

lllte«ll36-3iBm<D*^l=^i:r. IIJfi^37-1 -e^&^xfc 1-(3-/<>i?;U:4-^ 
20 i/-i7-i/<7 p::^p e;u^^;i/-4,5a-X7K:^F-i/-i4-t KP4F-i/-=E;ut-^>-6af- 
-f;i/)-3--^^;U-eP 'Ji?i/-2-:*->$fflLxr. aS<k'&!^ 37 <P 7 U —ft: 
tim^) 85 mg mm 47%). fc,fctXaS<b^i^ 38 U — ((£@14J|E!^) 

22 mg (HR^ 12%)^#fco Zii^^tl^^M^^i^t Lxmmit^m 3Z_fc<fei;J 
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38 ^^tzo 

'H-NMR (ppm) (300 MHz, CDClg) 

6.73 (d. J = 8.2 Hz. 1H), 6.53 (d. J = 8. 2 Hz, 1H), 4.84 (d, J = 4. 1 
Hz. 1H). 4.63 (dt. J = 12.9. 4.1 Hz. 1H). 3.55 (dt. J = 9. 1. 7.7 Hz. 1H). 
3.30 (td. J = 9.0. 3.0 Hz, 1H), 3.09 (d, J = 6. 9 Hz. 1H). 3.03 (d. J = 
18.4 Hz. 1H). 2.67-2.13 (m. 8H), 1.94-1.74 (ra, 2H). 1.65-1.24 (ra. 10H). 
0.96-0.78 (m, 4H). 0.57-0.49 (m, 2H), 0.15-0.08 (m. 2H) ("7';— t*:) 
IR (cm"') (KBr) 

2928, 1656. 1499. 1459. 1377. 1324. 1262, 1164. 1118. 1070. 942, 859, 
796, 752 

Mass (El) : 466 (MO 

la^^ : C28H38N204-1.00C4H606-1.35H20 

tt-S^<S : C, 60. 00 : H, 7. 05 ; N, 4. 35 
' C. 59. 96 : H. 7. 34 ; N. 4. 37 

1b^i!l38 

'H-NMR (ppm) (300 MHz, CDCI3) 

6.72 (d, J = 8.2 Hz, 1H), 6.54 (d. J = 8. 2 Hz, 1H), 4.78 (d, J = 4. 1 
Hz. 1H), 4.66 (dt. J = 13.5. 4.1 Hz. 1H). 3.58 (td. J = 9. 1, 3.0 Hz. 1H). 
3.23 (dt, J = 9.3, 8.0 Hz. 1H), 3.11 (d, J = 6. 6 Hz. 1H), 3.04 (d. J = 
18.7 Hz, 1H), 2.68-2.54 (m, 2H), 2.42-2.06 (in, 5H), 1.98-1.24 (m, 13H), 
0.96-0.78 (m, 4H), 0.57-0.49 (m. 2H). 0.15-0.08 (m, 2H) C^U— {*) 
IR (cm-') (KBr) 

2929, 1656. 1501. 1459, 1377. 1324, 1262, 1164, 11.19. 1071. 942. 859, 
795, 750 

Mass (El) : 466 (MO 

: C28H38N2O4TI. 15C4H606-2. 8OH2O 



120 



wo 2004/033457 




'PCT/JP2003/012890 



th#flt : C, 57.01 : H, 7.01 ; N, 4.15 
: C, 56.78 ; H, 7.38 : M, 4.06 

|IJfi<5IJ39-U 40-1 

1-(3-/<>i?;U:i-dF'i/-17-i/^ p:^P t°;U^ f^;U-4, Sor-X/H^^iz-U-t KP4r 

5 i/-^ ;i/ 1 >-6 Of -'f ;u) -3- (4- ^ 5^ > i? ;u) - e p u >-2-^ > ( lb 

239 fe«fctX240) 

OH 




239_feJ;l^24g 

HMJ z6-2mm(D^mizmcx. mmm se-i i5^€)*i.t= i-(3-/<>i?;u:t4r 

10 i/-i7-'>'> p-:^pe;u^^;u-4.5Qr-x7K^i/-i4-t Kp^^iz-^^u t :^>-6af- 
-f ;u) - 1? P 'J i? >-2-;d- > 289 mg. 3— Kx^ >(Dftt>y I=af-:^P^^i/U> 
^ffltx-C. e57XxU:t-^-S^«K3i: LTaM4b^i^ 224 mg (iR^ 64%) $^ifco 
Mass (El) : 604 (r) 
IIJS#J39-2. 40-2 

15 i-(i7-i^>7 p:^p e;i/>^;i'-4.5af-x7H4r->-3.i4-e?t Kp^i/-^;u t•:>- 
>-6af— f ;u)-3-(4-^5^;i/-^>e^;i')-if P 'Ji?>-2-7l-> ■ m^Mi^ (-fb^iga 

39_teJ:t^4g) (Defile 




39_fc«fel^4g 

20 36-3 |B«lO!)^^l=^i:T||lli^ 39-1 Vn^tltc 1-(3-^>i?;i/:t^ 

,>_i7_,>/7 p;:^p ^;u-4.5af-x7|«^i/-i4-t KP4pV-^^l/t::^i/-6a- 

^;,^)_3_(4_y ;j^;i^_/<>i;;U)-eP U i?>-2-7|-> 224 mg ^fflL^T. ^Slb^ 
^39_<DyiJ—^ (^@14fie») 124 rag (ift^ 65%). ^JzlfrnMit-^^AOJO-^ 
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'H-NMR (ppm) (300 MHz, CDGI3) 
5 7.08 (s, 4H). 6.70 (d, J = 8. 2 Hz. 1H). 6.52 (d. J = 8. 2 Hz, IH), 4.84 
(d, J = 4. 1 Hz. IH), 4.64 (dt, J = 13.2, 4.1 Hz, IH), 3.44 (dt, J = 9. 1. 
8.2 Hz, IH). 3.16 (dd, J = 13.5, 3.8 Hz, IH), 3.12-2.98 (m, 3H), 2.77 
(qd. J = 8. 6, 3. 8 Hz. IH), 2.68-2,53 (m, 3H) , 2.41-2.16 (m. 4H), 2.30 (s, 
3H). 2.10-1.96 (m, IH), 1.86-1.18 (m, 6H), 0.90-0.78 (m, IH), 0.57-0.50 
10 (in, 2H), 0.16-0.10 (m. 2H) 'J — (*) 
IR (cm"') (KBr) 

2925. 1657, 1500, 1459. 1439. 1313. 1263. 1162. 1116. 1069, 939, 858, 

795, 751 

Mass (El) : 514 (M*) 
15 7C0^*ffli 

$aj$^ : C32H38N204-1. 10C4H606-1. 55H2O 
ti-#fit : C, 61.58 : H, 6.39 : N. 3.96 
ll;DJ{il : 0, 61.78 : H, 6.79 : N, 3.96 

20 'H-NMR (ppnO (300 MHz, CDC I,) 

7.14 (d, J = 8. 2 Hz, 2H), 7.10 (d, J = 8. 2 Hz. 2H). 6.71 (d. J = 8. 2 
Hz. IH), 6.53 (d, J = 8.2 Hz, IH), 4.80 (d, J = 3.8 Hz, IH), 4.66 (dt. J 
= 13.2, 3.8 Hz. IH). 3.44 (td, J = 8. 5. 3.5 Hz, IH). 3.28-2.99 (m, 4H) , 
2.74-2.54 (m, 4H) , 2.43-2.16 (m, 4H), 2.32 (s. 3H). 2.05-1.20 (m, 7H), 

25 0.90-0.79 (m, IH), 0.58-0.50 (in, 2H). 0.16-0.10 (in. 2H) U — 
IR (crn'O (KBr) 

2927. 1656, 1502, 1459. 1439. 1376. 1323. 1271. 1163. 1118, 1070. 941. 
858, 797. 754 
Mass (El) : 514 (M^) 
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jfi^^ : C32H38N204-2.30C4H606-0.30H20 
tt-kfii : C, 57. 23 ; H, 6. 33 : N, 3. 45 
H^ldfll : C, 57.19 ; H, 6.10 ; N, 3.24 

mmm^^-u 42-1 

l-(3-/<>i?;i/;i-^i/-i7-e/^ p:^p e^i/^ ^;i/-4.5a-x7K^i/-i4-t Kp^t 
i/-^ ;i/ 1 >-6 a — f ;u) -3- (4- 7 ;i/ :i- p > ;u) - e p U >-2-:t > iit-^ 

m 241 J: 1/^242) (D^fife 



OH 




241 242 

iijsi5>j 36-2iBa(D^^iciii:r. mmm 36-1 i?#t>*Ltc i-(3-^>i^;i/7i-^ 

i/-i7-i/^ p:f p e;u>5';i/-4,5a-x7|i:^i/-i4-t Kp^-v-^^ut-^-iz-eof- 

-r - e P 'J >-2-:i- > 281 . mg. 3 — Kx ^ XOf^St? U I- 4--pjU^ n^>i>)V 
:fP5 K^fflt^T. i^TJJ^T-U;*-^— /B^^lt Lr*S4b^#i 205 mg (IR^ 

67%) $#fco 

Mass (El) : 608 (M^) 

HJfififlJ 41-2. 42-2 

1-(17-i/^ P:^P e;U^5=^;U-4.5clf-X7K4ri'-3. T4-i?t K P ^^Fiz-^^Ut 

>-6a— f ;u)-3-(4--7;u;i-p-^>i?;u)-tfp «Ji?>-2-;j-> • 5S5^iS (.it-^^ 

4Li3J:t;42) a>^fiE 



OH 




41 fe<fetK42 

36-3 |Bma)^.^fClpi:-C. UliS^ 41-1 ismi^^tz 1-i3-^>pJ\^:t^. 
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-f;U)-3-(4--7;U:i-P-'<>i?;i/)-tfP«Ji>>-2-:i)->195 mg$ffll^T. ^M^b^ 
!^4L05:7 U— i* (^tlttJ?^^) 105 mg (ilR^ 63%)^ tB^XSmmit'^^ ATJOV 
g-t*: 33 mg (HR^ 20%) ^ fife o d^L^-^-^L^^lJi^^^i: L 

'H-NMR (ppra) (300 MHz, CDCI3) 

7.15 (dd. J = 8.8.5.4 Hz, 2H) , 6.95 (t. J = 8. 8 Hz, 2H). 6.70 (d. J =. 
8.2 Hz, 1H), 6.53 (d, J = 8. 2 Hz. 1H), 4.84 (d, J = 4. 1 Hz. 1H). 4.64 
10 (dt, J = 12.9, 4.1 Hz, IH), 3.45 (dt, J = 9. 3, 8.0 Hz, IH), 3.18-2.98 (m, 
4H), 2.80-2.53 (in, 4H) , 2.42-:2.16 (m. 4H). 2.10-1.96 (in, IH), 1.86-1.14 
(m, 6H), 0.89-0.78 (m, IH). 0.58-0.49 (m, 2H). 0.15-0.08 (m, 2H) — 
<*) 

IR (cm"') (KBr) 

15 2929, 1657, 1509, 1459, 1439, 1313, 1271. 1221, 1159, 1117, 1069, 940. 
859, 796. 757 
Mass (El) : 518 (M^ 

j|iJ?£^ : C31H35FN204-1. 10C4H606-2. 2OH2O 
20 tt^^t : C, 58. 68 ; H, 6. 05 ; N. 4. 00 : F, 2. 62 
HiSfil : C. 58. 73 : H. 6. 41 ; N, 3. 87 : F, 2. 63 

'H-NMR (ppm) (300 MHz. CDC 1 3) 

7.20 (dd, J =8.5, 5.2 Hz, 2H), 6.98 (t. J = 8. 5 Hz, 2H), 6.71 (d, J = 
25 8.2 Hz, IH), 6.54 (d, J = 8.2 Hz, IH), 4.77 (d, J = 4. 1 Hz. IH), 4.67 
(dt. J = 13.5. 4.1 Hz, IH), 3.46 (td, J = 9. 3, 3.6 Hz, IH), 3.29-2.99 (in. 
4H), 2.74-2.55 (m. 4H) . 2.42-2.22 (m, 4H). 2.05-1.22 (ra, 7H), 0.91-0.80 
(m, IH), 0.58-0.49 (m, 2H). 0.16-0.09 (m, 2H) (^U— t*) 
IR (cm-') (KBr) 
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2932. 1657. 1509, 1459, 1439. 1323. 1272. 1222, 1158, 1119. 1071, 941, 

859, 795, 757 

Mass (El) : 518 (M*) 

5 IflfiKiC : C31H35FN204- 2. 50C4H60e • 2. 2OH2O 

tf^<t:C, 52.81 ; H, 5.52 : N, 3.09 : F, 1.99 

HHfil : C, 52.75 ; H, 5.87 ; N, 3.00 : F, 2.04 
mMmA3-U 44-1 

1- (3-/< > i? Jp- i/-1 7-i/ □ ^ P tf >t 5=- ;U-4. 5 a -X ^ i/-1 4- 1 K P ^ 

10 i/-^ t >-6 or --f -3- (4- h y 7 ji/;*- p y h ^ i/-'< > ;u) - If p 'J >- 

2-3l-> (4b^!|^!)243.fcJ:t^244) ^O'&fiJ^ 

OH 




243_teJ: 1^244 

mmm 36-2^mo:f5mi^mcx. mmm se-i -e^&Hfc i-(3-^>i?^u*^ 

15 i/-i 7-i/ ^ p :^ p e ;i/ > ^ ;u-4. 5 or -X tK^ V-1 4- 1 K p ^ ;u t ^ >-6 Of - 
-r;U)-ePUi?>-2-:?|->281 mg. 3~Kx^><Z>ft*3y lc4-h'J7;i.:?|-P^ K 
:*-i/^>i?^l/"^P5 KSfflt^T. i?TXT-U:i-7-jl^J|e!)fc LXaSib^^l^fl 383 
mg (IR^ 100%)$#fco 
Mass (El) : 674 (M*) 

20 lliH5!l43-2. 44-2 

i_(,7_.>^ p:^pe;uy 5^;u-4,5Qf-X7H^i/-3,.i4-vt KP^i'-^^i't::^ 
>-6af-f ;i/)-3-(4- h g :7;i/:i-p ^ h.4ri'-'<>i^^i')-t?p U i?>-2-^> • 

«b^i^ 43_*5J:t^ 44) a>^^ 
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43.fcJ:t^44 

njis^j 36-3iEiia);5^icipi:T. mmm 43-1 vm^Mc i-(3-^>i>;u^* 

i/-i7— p:^p tf;u^?^;u-4.5a-X7K^i/-i4-t \:\J^i/-=E:ju\ii->-6a- 

-f -3- (4- H U :? P ^ h ^ > - tf P 'J >-2-;!|- > 376 mg 
l^-C. ae-fb^i^ 43 tt: (l^lsllt^^i') 172 mg 53%). fcjcl/^a 

M'(b^«K3 44.<0:7U— i* (iS^ttfiK^) 52 rag (IR^ 16%)$#fco Z-^^^iX"^ 
tLjSC^ifi i: U "C aM^b^Jfel 43_fc J; 44.*#fc« 

'W-Wm (ppm) (300 MHz. CDC 1 3) 

7.22 (d, J = 8.8 Hz, 2H) . 7.11 (d. J = 8. 8 Hz, 2H) , 6.72 (d, J = 8. 2 
Hz, 1H), 6.53 (d. J = 8.2 Hz, 1H), 4.83 (d, J = 4. 1 Hz, IH), 4.63 (dt. J 
= 12.4, 4.1 Hz, IH), 3.46 (dt, J = 9. 9, 7.7 Hz, IH), 3.21-2.98 (m. 4H), 
2.82-2.54 (m, 4H), 2.42-2.16 (m, 4H), 2.10-1.96 (m, IH), 1.87-1.18 (m, 
6H), 0.90-0.78 (m, IH), 0.58-0.49 (m, 2H) , 0.16-0.09 (ra, 2H) ( "7 'J — 

1R (cm-0 (KBr) 

2933. 1656. 1613, 1508, 1460, 1439, 1381, 1261, 1224, 1159. 1117, 
1070, 939, 859, 795, 764 

Mass (El) : 584 (r) 

: C32H35F3N205-1. 00C4H6O6-2. 8OH2O 
tf^fii : 0, 55. 22 ; H, 5. 76 : N, 3. 65 : F, 7. 07 
H^M : 0, 55. 07 ; H, 5. 98 ; N, 3. 57 : F, 7. 26 

4b^!|^44 

'H-NMR (ppm) (300 MHz, CDCIa) 
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7.26 (d. J = 8.5 Hz, 2H), 7.14 (d, J = 8. 5 Hz, 2H). 6.72 (d, J = 8. 2 
Hz. 1H). 6.54 (d, J = 8. 2 Hz, 1H), 4.76 (d. J = 4. 1 Hz, 1H), 4.68 (dt. J 
= 13.2, 4.1 Hz, 1H). 3.50 (td. J = 9. 6, 3.3 Hz, 1H), 3.34-2.98 (m, 4H), 
2.76-2.54 (m, 4H) . 2.42-2.18 (m, 4H) , 2.08-1.94 (m. 1H), 1.88-1.60 (m. 
2H), 1.58-1.20 (m, 4H), 0.92-0.78 (m, IN), 0.58-0.50 (m, 2H), 0.16-0.10 

(ra, 2H) (:?•;-«:) 

IR (cm-') (KBr) 

2932, 1656. 1508, 1460, 1440, 1377, 1261, 1223, 1162, 1117, 1070, 940. 
860. 795. 763 
Mass (El) : 584 (M^ 

jSa^^ : O32H35F3N2O5 • 1 . 2OC4H6O6 • 3. 3OH2O 
tt^fit : C. 53. 97 : H. 5. 64 : N. 3. 36 ; F. 6. 60 
l^^fil : C. 53.63 : H. 5.97 : N. 3.40 : F. 6.92 
Hifi^ 45 

i-(i7-i/^ p-:^p ^;u-4.5af-x7K4r*>-3,i4-t Kp^i/-^;ut-*->-6 



mmm 36-i X'mh>titz i-(3-^>i;;i/:?|-^i/-i7-*>^p:/Phf;u.?t5^;u-4.5 
of-X/K^V-u-t KP^i^-^-zi/ t:^>-6of— f';u)-tf P 'J e?>-2-^> 482 mg 
(0.96 mmoD^THF 10 mL fZ}§M$-l±. -78 XilZX 0.42 N LDA/THF 6.9 mL 

(2.89 mmol)$*n^r 1 ^H^i^Lfco ^<D^^^b^> iZ-f ;U 0.22 inL (1.92 
nmol)^jSa?LX 2 ^ffl^^ Lfco -€•(J!>J5JSM^jS(=fiafOm^7K^:^ K U AtKj^ 

^7KfiS^^y:^*>'!7A-eifcji^. i^f^Lxm^mmtLx i-(3-/<>i?;u:?i-^ 



OH 




45 
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15 mL lC}§M$-tts 7Km^b7HOi^-t- h 'J OA 158 
mg (4.18 minol)$*nx.r^jafcT2^F^it4^Lfeo ^(DJaP5?1^5^(::|&^mm7K 

^-{z-^:yi>JUyt•^*^-^^-i^<7 azfa e;u^5=-;u-4.5a-x7K^e/-i4-t: Kp^ 

i/-^;i/t-;^>-6cif-'r^l/)-3-(t KP^*>-"7x-jU->t^;U)-eP 'J i?>-2-^> 

10 #&*Lfcffl^J5)tJfel> o-y^J\^m. 282 mg (1.70 ramol) ^ y — ;i/ 40 mUzm 
Pd/C 200 rag^iJD^fc^. 7K^IIHSvTT?Mai::T18^r^j3l# Lf=o JS 

A7K}#;*S^*n^T. -J^pPTt^^i/AfcTWttJLfeo q&^g^^*^i±Tl&?a:feiS7Klc 

15 p^p eju^5=^;u-4.5a-X7K^i/-3,i4-i/t KP^i/-^;u t-:h>-6a— f 
3-(t KP^i/-:7x^;u-y 5=-;i/)-tf P 'J i?>-2-7t->$#feo 

*J|a^Jiai^$ h;i/X> 60 mLlZj§»$-li:. * >7 r — X;i/Jfr >^ 323 mg 
(1.39 mmol)$J!lDx.T23^rBliinl^il3SLfco SFBJS^^iSl::®?)^ Lfc^. -ecDJS 

20 P7l^;uArcTttmufco ^ti^$^t3i±rt&fp:^^7ki::rgfc^u. «i7K?5S^-7y 

^A^P-7 K^^:?^'— fC"C^@L^®-fb^JK345<0 7 g— 153 mg (4 steps 

iix^ 32%) t:mtzo zH^m^^i^t Lxmmit^mAs^mzo 

^H-NMR (ppm) (300 MHz, CDC 1 3) 
25 7.50-7.26 (m, 6H) , 6.74 (d, J = 8. 2 Hz, 1H). 6.55 (d. J = 8. 2 Hz, 1H), 
4.94 (d, J = 4. 1 Hz, 1H), 4.83 (dt, J = 13.2, 4.1 Hz, 1H), 3.82-3.72 (m, 
1H), 3.51-3.40 (m, 1H), 3.13 (d, J = 6. 9 Hz, 1H), 3.05 (d. J = 19.0 Hz, 
1H). 3.03-2.85 (m, 2H) . 2.70-2.55 (m, 2H), 2.42-2.17 (m, 4H) , 1.91-1.77 
(m, 1H), 1.60-1. 35 . (m,. 4H). 0.93-0.76 (m. IH), 0.58-0.47 (m, 2H), 0.19- 
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0.08 (m, 2H) (-^U— t*:) 
IR (cm"') (KBr) 

2927. 2824, 1665, 1636, 1493, 1444, 1370, 1309, 1284, 1157, 1117, 
1068, 1034. 942, 858, 798. 748, 690 
5 Mass (El) : 498 (MO 

BfS.^ ■■ C3lH34N204-1.00C4H606'2. 6OH2O 
th^fll : C, 60. 32 ; H, 6. 41 ; N, 3. 89 
mMW. : C. 60. 44 : H. 6. 55 : N, 4. 03 

10 

1-(l7-t/<7 p:^p hf;u^^;u-4.5ar-3:7K^'>-3,14-i?t \:n^iy-=^}l\:i->- 
>-6/S-<;u)-ep Ui?>-2-;i-> - M^i^ (1b-&!^46) <0^^ 



15 6/8— ^-;U W > 6.70 g (19. 6 mmol) ^^-(b^ 5=- ^> 250 mL 

©t^-^- h U -t? A 5.19 g (48.9 ramol) . 4-^ P P IS^-i? P U K 4.59 rnL 
(41.1 mtnoD^Jn^rmaCCT 18^K^#Lfr, JRJSJSSiiSS L'C# ^)*Lfc^S 

SiL. 6/S-(4-^pp^^>T5 K)-i7-v^ p^p f=•;^-4.5af-x7K^i/- 
^;^t■^>-3,14-i>:^-— 4.74 g (ilR^ 54%) $#fco 

dflDltSl!^ 1.59 g (3.56 ramoD^DMF 10 niLlCjgfil * U "t? A irZf 
i/ K 799 mg (7. 12 nimol)^*n^r^iaizri8^FBl^l* Lfco Z a>SfS?SlC|&Sl 

25 R^tK^-^- h 'J ';7A*}§jS^*nx.-r. -57 p P7t>;i/A(::-cttUl Ufco ^^Jl^-^^ 



OH 
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mmit-^^Aecoy^j—^ 577 mg (jR^ 40%) ^ life o zti^i^mmt i.xmmit 

'H-NMR (ppm) (300 MHz. CDC 1 3) 
5 6.75 (d, J = 8.2 Hz. 1H). 6.58 (d. J = 8. 2 Hz. 1H), 4.55 (d, J = 8. 2 
Hz, 1H), 4.00 (ddd, J = 13. 1, 8. 2, 4. 7 Hz, 1H), 3.59-3.40 (m, 2H), 3.07 
(d, J = 5. 8 Hz, 1H), 3.03 (d, J = 18.4 Hz, 1H), 2.66-2.02 (m, 11H), 
1.65-1.36 (m, 4H), 0.90-0.78 (ra, 1H). 0.57-0.49 (m, 2H) , 0.16-0.08 (m. 

2H) C^'J-i*) 
10 IR (cm"') (KBr) 

2925. 2849, 1685, 1663, 1499. 1450, 1425. 1375. 1329. 1291. 1239. 
1189. 1155, 1128, 1038, 978, 927. 860. 74 

Mass (El) : 410 (M^) 

15 i-(3-^>i?^u^^e/-i7-i/^P7fpfcf;u.>«^;u-4.5a-x7K^i/-i4-t Kn^F- 
e/-^;^t:^>-6i8-<;^)-ep 'je?>-2-;i-v (-(b^l^a 247) a>^iig 



OH 




247 

20 mmm 46 ^moyjmv^TtLtc i-(i7— >^p:^pe;u.>t5^;u-4.5a-x7K^ 

iy-3, 1 4-i? t K P 4^ *y-=E JUtz-t >-6 0-^JU)-\da «J >-2-7t > 284 mg (0. 69 
mmol)^ DMF 7 mL IzM^tSits ^MiJ 'J'^J*^ 958 mg (6.93 ramol). 'OiJ^U:? 
PS K 0.25 raL (2.08 mraol) ^jta^r^SlCT 17 mmmWy^tCo ■^ORP^M'^ 
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T^SL. ^M^b^tJ 281 mg Mm 81%) ^#fco 

^H-NMR (ppm) (300 MHz, CDGI3) 

7.46-7.24 (m. 5H). 6.72 (d, J = 8. 1 Hz, 1H). 6.55 (d. J = 8.1 Hz, 1H), 

5.21 (d. J = 12.1 Hz, 1H), 5.09 (d. J = 12.1 Hz. 1H), 4.64 (d, J = 8.2 

Hz, 1H). 4.01 (ddd. J = 12.9, 8.2, 4.7 Hz. 1H), 3.61-3.41 (ra, 2H), 3.06 
(d, J = 5.5 Hz. 1H). 3.02 (d, J = 18.7 Hz, 1H). 2.70-2.55 (m. 2H). 2.47- 
1.99 (m. 9H). 1.66-1.39 (ra, 4H). 0.86-0.78 (m, IH), 0.55-0.49 (m, 2H), 

0.14-0.09 (m, 2H) 
IR (cm"') (KBr) 

2927. 2829. 1677. 1606. 1496, 1435, 1389, 1333, 1187, 1155, 1129, 
1097. 1040. 1018, 979, 920, 883, 859, 749. 697 

Mass (El) : 500 (MO 

mmm^7-2. 48-2 

l-(17-i/<7 p:^p bf 5^;u-4,5ar-X7K^'>-3.i4-e?t K p 1:^ 
:/-6jS— f JU)-3-^>i>;i/-t?P Ui?>-2-:d-V ■ m^Mik Ut-^^ A]_ti^XS 
48) (O^fife 



1156^47-1 -C? # P, n t= 1 - (3-^ > 4r '>-1 7-i/ ^ P :^ P e ;U ^ ;U-4, 5 Of - 

x7K^i/-i4-t KP^*>-^;^t:^>-6iS-<;^)-t^p u i?>-2-7i-> 145 mg 

(0.35 raraoD^THF 5 raLlZjgjS $1*. -78 tJiCT 0.36 N LDA/THFjgjg^ 2.84 mL 
(1.02 tmo\) ^^BfLXmr^mnLtzo ^<D^^>i>)\^-:^OZ K 0.10 mL (0.87 

iiTk^sSM^^^-v-t^A-ei^jgm. mmi.xm±f&'\Siit Lri-(3-^>i?;u^^i^- 
i7-i/^p:^P e^u.?«5^;i/-4,5afr3:7K^*>-i4-t: KP^'>-=E^ut:^>-6^-< 



OH 
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Z(3!>5ffi*fiE#I. o--?^)\^m. 66 mg (0.40 mmol) ^ y — ;U 10 mLlZ}§fi|*1±^ 
Pd/C 100 mg^An^fc^. 7K0#fflmT-??M}aiC-C4.5^FBl4t#Lfro J5JS;?«$H2 

ttfig^) 32 rag (2 steps 18%) . c): lKaS'(b^!K048a> "7 U — (iaatt 

10 rag (2 steps JR^ 5.4%) $#fco C*L^-e^^•^*tM5Mtii: LT^M 
4b^J^47fe«k lK48i&#tco 
^b^#l47 

'H-NMR (ppm) (300 MHz, GDC 1 3) 

7.29-7.16 (ra, 5H) , 6.76 (d. J = 8. 2 Hz. 1H). 6.58 (d. J = 8. 2 Hz, 1H). 
4.51 (d, J = 8.2 Hz. 1H). 3.98 (ddd. J = 12.9, 8.2, 4.4 Hz, 1H), 3.38- 
3.30 (m, IH), 3.17-2.99 (m, 4H). 2.87-2.55 (m, 4H), 2.36 (d. J = 6. 6 Hz, 
2H), 2.25-1.91 (ra, 4H), 1.82-1.41 (m, 4H), 1.30-1.24 (ra, IH). 0.85-0.80 
(m, IH), 0.53-0.49 (m, 2H) . 0.14-0.06 (m, 2H) C^'J— t*) 
IR (cm"') (KBr) 

2928, 1663, 1498. 1456, 1376, 1325, 1292, 1236. 1185, 1153. 1127, 
1037, 987, 918, 858. 802, 746, 700 
Mass (El) : 500 (r) 

^H-NMR (ppm) (300 MHz, CDCI3) 

7.33-7.17 (ra, 5H). 6.77 (d, J = 8.0 Hz. IH). 6.59 (d. J = 8. 0 Hz, IH). 
4.50 (d. J = 8.2 Hz, IH), 3.98 (ddd, J = 12.9. 8.2, 4.7 Hz, IH), 3.36- 
3. 25 (m, 3H) , 3. 07-3. 00 (ra, 2H) , 2. 80-2. 55 (m, 4H) , 2. 37 (d. J = 6. 6 Hz, 
2H). 2.26-1.38 (m, 9H) , 0.90-0.75 (m. IH). 0.57-0.48 (ra. 2H), 0.15-0.09 

(m, 2H) (7g-(*) 

IR (era"') (KBr) 



132 



wo 2004/033457 



CT/JP2003/012890 



2926. 1655, 1498, 1458, 1377. 1330, 1240. 1187. 1155, 1128, 1037. 986, 
921, 859, 750, 702 

Mass (El) : 500 (r) 

5 1-(17-V^ P3fP ^;i/-4,5af-X7t«:^i/-3,14-i?t KP^iz-^VUt^^- 




49 

10 mmm 47-2. 48-2 um(D:^^i:^mcx. ^^^jjvzfoz K(Z)ft*?yic3— k 

y^ly^mi'^X. Mib^!^ 49_a>:7 U— ft: le rag (2 steps iR^ 7.3%) $#fco 
Cti*5SSM«lt Lra®4b^#l 49.^#fco 
^H-NMR (ppm) (300 MHz. CDCia) 

6.75 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 8. 2 Hz. 1H). 4.56 (d, J = 8. 2 
15 Hz, 1H), 3.97 (ddd, J = 13.2. 8.2, 4.7 Hz. 1H), 3.48-3.24 (m. 2H) , 3.07 
(d, J = 6.9 Hz. 1H), 3.03 (d. J = 18. 7 Hz, 1H). 2.68-2.41 (m, 3H), 2.37 
(d, J = 6. 6 Hz. 2H), 2.35-2.03 (m. 4H), 1.86-1.23 (in, 11H), 0.94-0.78 (m. 
4H), 0.56-0.46 (m, 2H), 0.16-0.08 (m, 2H) (7U— i*) 
IR (cm"') (KBr) 

20 2927. 2855. 1656. 1499, 1458. 1377. 1330, 1237. 1187, 1152. 1127. 
1038. 986. 921. 859, 800, 747, 703 
Mass (El) : 466 (r) 
50 

i-(i7-i/^ P3^p e;u.>«^;u-4,5a-x7|f^i/-3,i4-i?t KP4ri/-^;w t-:^ 
25 >-6/s-f ;u)-3-^>v'j-x>-ep g i?>-2-;*-> • m^mi^ iit-^^ 50) o-^ 
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50 

mmm 45 ^m(Di5^izmcxs i-(3-K:/i?;u7i-^i/-i7-i/^ p:^p 

;u-4. 5 a -X 7tl4^ 4- 1 K p ^ i/-^ ;u t :^ >-6 Of --f - e p u >-2-3*- > a> 

;i.-4.5af-X7H^i/-l4-t KP^i/-^;i^t-:t->-6i8-r>i/)-tf P 'J :/-2-7l- > =^ 
ffllN-C. ^S-fb^lSa 50 <P7U--<» 41 mg (4 steps JR^ 10%) ^^ifco ^Itt^ 

JlsMi^t uraSHb^^j 5o.^#fco 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.49-7.28 (m, 6H). 6.76 (d. J = 8. 2 Hz, 1H). 6.59 (d, J = 8. 2 Hz, 1H), 
4.65 (d. J = 8.2 Hz. 1H), 4.16 (ddd. J = 13.2. 8.2. 4.7 Hz, 1H). 3.70- 
3.52 (m. 2H), 3.12-2.98 (m. 4H), 2.66-2.58 (ra. 2H). 2.38 (d. J = 6.3 Hz. 
2H), 2.30-2.08 (ra. 3H), 1.71-1.44 (ra, 4H). 0.91-0.77 (m. 1H). 0.58-0.49 
(m, 2H). 0.16-0.09 (m, 2H) ij — tt) 
iR (cm-0 (KBr) 

2935. 2822, 1671. 1642. 1496. 1461, 1376, 1323. 1295. 1156, 1116. 
1035. 989, 923, 860. 760, 694 
Mass (El) : 498 iUT) 

mmm 51 

l-(l7-i/^ P^P e;u./5^;u-4.5af-X7H^'>-3.l4-i? t KP4r'>-=E;ut:^ 
>-6i8-f;i/)-3-:?^U^>-tfPUi?>-2-;*-> -Me^m (4b^!^5i) (Z>^j^ 




51 . 
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mmm 45 ^mois^i^mcxs i-(3-^>i?;i/7i-^'>-i7-i/^ p ■:^p e;u^ ^ 

;u-4. 5 Of -X tK^ 4- 1 K □ 4r e/-=E ;u t :h >-6 Of — r ;u) - 1? P 'J >-2-:*- > <0 
i^^^Jlzmmm 47-1 "^#C>;Kt= 1-(3-'<>i?;i/:*-4rt'-17-*>^p-;^Pe;U^^ 
;u-4, 5 Of -X tH^ *>-i 4- 1 K p ^ ->-=E ;ut :^ >-6 i8 ;u) - e P 'J > s 

5 ^-(b^'i/v^-f^KOf^^oyic^^^; p 'J KSffli^r. aeib^i|«!i 5i.a>:7U— 29 

mg (4 steps 11%) ^#fco z^^m^^i^t Lxmmit^m su^ntzo 

^H-NMR (ppm) (300 MHz. GDCI3) 

6.75 (d. J = 8.2 Hz, 1H). 6.57 (d, J = 8. 2 Hz, 1H). 6.49-6.40 (in, 1H). 
4.61 (d, J = 8.2 Hz, 1H). 4.09 (ddd, J = 13.7. 8.2, 4.7 Hz, 1H), 3.61- 
10 3.30 On, 2H), 3.10-2.95 (ra, 2H), 2.76-2.55 (m, 3H), 2.38 (d, J = 6. 3 Hz, 
2H). 2.30-2.04 (m, 4H), 1.75-1.37 (m, 8H), 1.00-0.77 (m, 4H), 0.59-0.50 
(m, 2H), 0.18-0.09 (m. 2H) (^^'J— 
IR (cm"') (KBr) 

2926, 1656. 1499, 1450, 1376, 1331, 1289, 1238, 1187, 1152, 1127, 
15 1036, 989, 921. 859, 747 
Mass (El) : 464 (r) 

mmm 52 

l-Ln-iz-J? p 3f P e;U;«t5^;i/-4,5af-X7H^i/-3. l4-i;t Kp^v-=e;H=:»- 
>-6i8-'r^^]-3-:7x:^5^U5^>-tf P U i?>-2-;*-> • iit-^^ 52) (D 



;i/-4.5a-X7H4r5/-i4-t KP^i/-^^H=-^->-6af— <;i/)-tf p 'J V>-2-:i-i^a> 

25 nt^^jizmmm 47-1 vmi^titc i-(3-'<>i?;u7i-^->-i7-i/^p:^pe;i..>i^ 

;i/-4. 5 Of -X tK^ S/-1 4- 1 K P ^ i/-^ t ± >-6 iS -'T ;U) - tf P 'J i> >-2-:t > . 



20 



OH 




52 
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<07'J— <*: 19 mg C4 steps 6.2%) dtl^MS^^i: Ur^lHb 

'H-NMR (ppm) (300 MHz. CDOI3) 
5 7.38-7.16 (m. 5H), 6.75 (d, J = 8. 0 Hz, 1H). 6.70-6.60 (m, 1H). 6.58 
(d, J = 8.0 Hz. 1H), 4.61 (d. J = 8.0 Hz. 1H), 4.10 (ddd. J = 13.5, 8.0, 
4.7 Hz, 1H), 3.65-3.44 (m. 3H), 3.31-2.96 (ra. 2H), 2.83-2.74 (m, 1H), 
2.68-2.43 (m, 2H) , 2.37 (d, J = 6. 3 Hz, 2H) , 2.30-2.02 (m, 4H), 1.68- 
1.38 (m, 5H), 0.90-0.76 (m, 1H), 0.58-0.45 (m. 2H), 0.18-0.08 (ra, 2H) 
10 (7 'J -ft:) 

IR (cm"') (KBr) 

2925, 1656, 1493, 1451, 1376, 1331, 1292, 1236, 1152, 1128, 1036, 990. 
921, 859, 746, 700 
Mass (El) : 512 (MO 

15 mmmsz. 54 

i-(i7-i/<7 a-:fn e;u.?t5^;u-4,5a-X7K^i/-3,i4-i?t Kn^i^-^^ut-^- 

>-6iS— r;i')-3-(4-^ p p-"7iy ^-»-bf p u i?>-2-:i-> ■ jssiftig (.it'Bi^ 

53_fc*kt^54) Oal^ 



6j8-:^;U h 1.06 g (3.09 ramol) $i^^b.?t ^ Ix > 30 mL IZ^^M^it. 

^fki- h 'J A 820 mg (7. 73 ramol) . 4-^ P P-2- (4-^ P P :7 x / ^ri') ^^<7 
P'J K 1.73 g (6.49 mmoD^JtaTtr^aiCT 241^Fa^jspLfco ^(ORJ&m-^fBS, 



OH 




20 



53 J: 1/^54 
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Ls 6j8-(4-<7 p p-2-(4-^ p P7xy K)-i7-i/<7P:^p tf;u 

^5^;u-4,5af-X7K^*>-^;ut-^->-3,l4-i/:*-— ;i/ 116 mg (iR^ 6.5%) $#fco 
*^iii|^D 96 mg (0.18 mmol)^ DMF 10 mL iCj^^^iJ:, * 'J 't? A t--^ h^i^ 
K 100 mg (0.89 mmo\)^1m?LXmi^lZX lOmmBWLtzo -^a^JaCBjE^jSl^ta 

M^b^tl 53 (0 3^ g —ft: (^^ttfig^) 25 mg (JR^ 27%) . iS^tSmmit-^^ 
5AjOy*J-W (»114Jlfe^) 19 mg (HR^ 20%) ^#fco Z*L^-?-*l^;KMS^ 
tgi: Lr^e<b^!^53_fcJ;l^ 54.$#fco 

4b^!fel53 

^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.22 (d, J = 8.8 Hz, 2H) , 6.98 (d, J = 8. 8 Hz, 2H), 6.75 (d, J = 8. 2 
Hz. IN), 6.59 (d, J = 8.2 Hz, 1H). 4.90 (dd, J = 7. 9, 6.3 Hz. 1H), 4.59 
(d. J = 8.2 Hz, 1H), 3.99 (ddd, J = 12.9, 8,2. 4.4 Hz, 1H), 3.63-3.46 (m, 
2H), 3.08 (d, J = 5. 8 Hz. 1H), 3.04 (d, J = 18. 4 Hz, 1H). 2.68-2.52 (ra. 
3H). 2.38 (d, J = 6.6 Hz, 2H), 2.30-2.06 (m. 4H). 1.71-1.62 (m. 1H). 
1.55-1.42 (m, 3H), 0.90-0.77 (m. 1H). 0.57-0.48 (m. 2H). 0.17-0.08 (m. 

2H) (7g-i*) 

IR (cm"') (KBr) 

2926. 1686, 1490, 1451, 1331. 1299, 1240, 1187, 1152, 1128, 1091, 
1037. 989. 922. 859. 825, 748 
Mass (El) : 536 (M^ 
it-^m 54 

'H-NHR (ppm) (300 MHz, CDC I,) 

7. 24 (d, J = 9. 1 Hz, 2H) . 7. 00 (d, J = 9. 1 Hz, 2H) , 6. 76 (d, J = 8. 2 
Hz. 1H). 6.59 (d. J = 8.2 Hz. 1H). 4. 85 (t. J = 7. 6 Hz. 1H). 4.60 (d. J 
= 8.2 Hz, 1H). 4.00 (ddd. J = 13.7. 8.2. 4.1 Hz, 1H). 3.63 (td. J = 9. 3, 
3.3 Hz, 1H). 3.43 (dt. J = 9. 3. 7.1. Hz, 1H), 3.08 (d, J = 5. 5 Hz. 1H). 
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3.04 (d, J = 18.3 Hz, 1H), 2.69-2.52 (m. 3H), 2.38 (d, J = 6. 6 Hz. 2H), 
2.30-2.06 (m, 4H), 1.76-1.40 (ra, 4H), 0.90-0.78 (m, 1H), 0.58-0.50 (m, 
2H), 0.18-0.10 (m, 2H) —W) 

IR (cm-') (KBr) 

5 2927, 1687. 1490. 1452, 1332, 1298, 1241. 1151. 1128. 1092. 1037. 989, 
921. 859. 826. 749 
Mass (El) : 536 (r) 

mmm 55 

fihW-i-X? o^n e;u.>t 5^;u)-4.5a-X7H^i/-3, i4-i^ t KP^i/^;u t-^ 

10 >-6i8-f ;U]-4.5-i?<7 PP-^^yiz-f 5 K-5g5^i^ Cit-^m 55) (D-^m 



jvmm^^t:mi'^x. mmit-^m 55 oy^j—w 130 mg (iix^ 83%) ^mtzo 
15 dtt^jssM^t {^xmrnit-^m 55 ^mtzo 

'H-NMR (ppm) (300 MHz. CDOI3) 

7.92 (2H. s). 6.76 (1H, d. J = 7.8Hz). 6.63(1H. d. J = 7.8Hz). 5.11 
(1H. d. J = 8. 7 Hz). 4.05-4.08 (1H, m), 3.11 (2H. t, J = 5. 7Hz). 3.03 
(1H. s). 2.59-2.71 (3H. m), 2.29-2.39 (3H, m) . 2.09-2.17 (2H. m). 1.69- 
20 1.73 (2H. m). 1.44-1.48 (2H, m) . 0.86-0.88 (1H. m), 0.53-0.55 (2H. m). 
0.13-0.14 (2H, m) (Z^'J— ft:) 
Mass (ESI) : 541 (M^-<-1) 



/V- (1 7-T «J ;U-4, 5 Of -X 7H4r $^-3. 1 4-i? t K P ^ ;U t >-6 Jl) -4-^ 

25 ^;u;7^;u-f s K ■ M^m^M. Cit-^^ 56) ©^J?K 




mmm 56 
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5 m 56 a>;7'J— {*: 46 mg 32%) ^4ifco LXaM^lb^Jia 

56 ^mtzo 

*H-NMR (ppm) (300 MHz, CDC 1 3) 

7.69 (1H. d. J = 7.6 Hz), 7.63 (1H, s), 7.48 (1H, d, J = 7. 8 Hz), 6.78 
(1H, d, J = 8. 1 Hz), 6.64 (1H, d, J = 8. 1 Hz), 5.76-5.86 (1H, m), 5.16- 
10 5.24 (3H. tn). 4.05 (1H, ddd. J = 13.2, 8.5, 4.4 Hz). 3.15 (2H, d, J = 
6.4 Hz), 3.10 (1H, d, J = 18.3 Hz). 2.51 (3H, s) , 2.54-2.96 (4H. m), 
2.32 (1H, dt, J = 12.4, 4.9 Hz), 2.15 (1H, dt, J = 12.1, 3.7 Hz), 1.67- 
1.70 (1H, m), 1.43-1,53 (3H. m) (•7'J— (*:) 
Mass (ESI) : 473 (M*+1) 

15 nas^ 57 

Ah (1 7-7 U ;U-4. 5 Of -X 1 4-$^ t K P 4^ '> =E ;i/ 1 :^ >-6 ;u) -4-^ 

p p :7^;u^ 5 K - m^m^ iit-^m 57) o-^m 




57 

20 HJS^IJ 11 UmO-^m^m\:^X. 6i8-^-;UhU4r-t^5><D«t>yiC6^-:hP4r 

:7^;u^i!ft*#i<7)ftt)yic4-^7PP'7^;uMll7kia*fflt^r. M^b^ 

m 57 <DV^)-W 66 mg (HZ^ 44%) $#tco ^I^Vi&jSSM^i: UraMlb^!^ 
57 
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'H-NMR (ppm) (300 MHz. CDCI3) 

7.81 (1H. s). 7.78 (1H, d. J = 7.8 Hz), 7.68 (IN. d. J = 7. 8Hz) 
6.78 (1H. d. J = 8.4 Hz), 6.65 (1H, d. J = 8. 4 Hz). 5.75-5.86 (1H, m), 
5.13-5.25 (3H. in). 4.06 (1H, ddd. J = 13.1. 8.3. 4.5 Hz). 3.15 (2H. d, J 
5 = 6.6 Hz). 3.11 (1H. d. J = 19.8 Hz). 2.95 (1H, d, J = 5. 4 Hz). 2.54- 
2.80 (3H. in). 2.32 (1H. dt. J = 11.7, 3.6Hz). 2.14 (1H, dt, J = 11.7. 
3 .6 Hz), 1.68-1.72 (1H. m), 1.26-1.53 (3H, m) (-7^— tt) 
Mass (ESI) : 493 (M*+1) 

mmm 58 

Lo yv-(i7-r 'J;u-4.5a-x7i?^i/-3,i4-e;t KP^S/^;ut:^>-6i8-^;u)-4-:7 



OH 




58 

it-^^ 58 <D:7y-i*: 43 mg (ift^ 30%) ^#fco Z.il^m^mi^t LTaffilb 

58 $#fco 
^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.84 (1H. dd. J = 8.0, 4.4 Hz). 7.51 (1H. dd. J = 6. 8. 2.2, Hz). 7.37 
20 (1H, dt. J=8.4, 2.4 Hz). 6.76 (1H. d, J = 8. 3 Hz). 6.64 (1H, d, J =8.3 
Hz).. 5.75-5.85 (1H, m), 5.13-5.23 (3H, ra). 4.05 (1H. ddd. J = 13.2. 8.5. 
4.4 Hz). 3.14 (2H. d. J = 6.4 Hz). 3.11 (1H. d. J = 18.3 Hz). 2.94 (1H. 
d. J = 5.6 Hz). 2.53-2.82 (3H, m). 2.23 (1H. dt. J = 12.0. 4.9 Hz), 2.21 
(1H, dt, J = 12.0, 4.9 Hz). 1.67-1.71 (1H. m). 1.43-1.51 C3H. ra) (-^U — 

25 m 

Mass (ESI) : 477 (M*+1) 
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mmm 59 

Ah (1 7-7 U ;u-4. 5 a -X tK^^F i/-3. 1 4-i/ 1 K n 4F- ^ ;i/ 1 :^ >-6 i8 — T ;u) -4, 5- 



mit^^ 59 a>y')-W 120 mg (JR^ 75%) ^lifco C*t$5S5Mffit LT^ 

)14b^4^ 59 $#fc, 
10 'H-NMR (ppm) (300 MHz. CDCI3) 

7.91 (2H, sj 6.77 (1H, d, J = 8. 7 Hz), 6.65 (1H, d, J = 8. 7 Hz), 

5.74-5.86 (1H, m). 5.16-5.25 (2H. m), 5.12 (1H. d, J = 8.4Hz). 4.05 (IN, 

ddd, J = 13.1, 8.3. 4.5Hz). 3.15 (2H, d, J = 6.6 Hz), 3.11 (1H, d, J = 

19.8 Hz), 2.95 (1H, d, J = 5. 4 Hz). 2.54-2.78 (3H, m). 2.31 (1H, dt, J = 
15 11.7, 3.6Hz), 2.13 (1H. dt. J = 11.7. 3.6 Hz), 1.68-1.72 (1H, m) , 1.43- 

1.53 (3H. m) i-p^J—m 

Mass (ESI) : 527 (M*+1) 

Ah (1 7-T 'J ;U-4, 5 Of -X 7K4r i^-3. 1 4- t K P ^ ;U t :^ >-6 0 ;U) -3- 

20 '^Jl^-P'^JU^ 5 K ■ m^Mi^ Cit-^^ 60) . fcJ:i;N-(17-T'J;i/-4,5af-X7K4r 

i/-3, 14-e^t ^•p4^i/^;^t:^>-6a-^;^)-3-.?t5^;^•7^;^•< 5 K • MS^Jg 

iit-^m 61) (o-^m 



5 





Me 
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60 61 

mmm n umoyjmizmcx. 6i8-:^;uhu^-9-5>a)ftt5yi=:6-:^pdF- 
^ii7K4^^ffli^-Cs 2o^rBi*n^^gsuTs mmit^m §o (dz^v—w 38 mg cur 

5 m 26%) . tS^X^mmit-^^ §1 ©^U— 16 mg (IR^ 11%) t:mtco 

it^m 60 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.67 (1H, d. J = 7.3 Hz), 7.56 (1H, t, J = 7. 4 Hz), 7.45 (1H. d, J = 
10 7.5 Hz), 6.76 (1H. d. J = 8. 1 Hz), 6.64 (1H. d, J = 8. 1 Hz), 5.75-5.85 

(1H. in), 5.16-5.23 (3H, m), 4.05 (1H. ddd, J= 13.2, 8.5, 4.4 Hz), 3.14 
(2H, d, J = 6.3 Hz), 3.11 (1H. d. J = 18.6 Hz). 2.69 (3H,s), 2.54-2.96 
(4H, m), 2.31 (1H, dt, J = 12.4. 4.9 Hz). 2.15 (1H, dt. J = 12.0, 3.6 
Hz), 1.67-1.70 (1H. m), 1.43-1.51 (3H, in) C^U— t*^) 
15 Mass (ESI) : 473 (M*+1) 
it'^^ 61 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.68 (d, 1H. J = 7.4 Hz), 7.56 (t. 1H. J = 7.4 Hz), 7.45 (d. 1H. J = 
7.4 Hz). 6.83 (d, IN. J = 8.4 Hz). 6.61 (d, 1H, J = 8.4 Hz), 5.79-5.88 

20 On. 1H). 5.17-5.25 (ro. 2H), 4.82 (dt, 1H, J = 4. 1 Hz, J = 14.0 Hz), 4.65 
(d, 1H, J = 4. 1 Hz), 3.12 (d. 2H. J = 6.3 Hz), 3.11 (d, 1H, J = 15.6 Hz), 
2.98 (d. 1H, J = 6. 6 Hz), 2.57-2.71 (m. 1H). 2.69 (s, 3H), 2.20-2.30 (m, 
3H), 1.77-1.89 (m, 2H) , 1.49-1.66 (m, 3H) ("^'J— tt^) 
Mass (ESI) : 473 (M*+1) 

25 mmm 62 

l\h{M-T U ;U-4, 5 a -X tK* i/-3, 1 4- i? t K P ^ i/ ^ >-6 ^-^ M -3- "7 
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62 

it'^m 62 <Dy*J—W 42 mg (HX^ 29%) ^li/io LrS^-lb 

62 $#fco 
^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.74 (1H, dt, J = 7.7, 4.0 Hz), 7.68 (1H, d, J = 6. 8 Hz), 7.38 (1H, t, 
J = 8.3 Hz), 6.77 (1H, d, J = 8. 1 Hz), 6.65 (1H. d. J = 8. 1 Hz), 5.76- 
5.86 (IN, m), 5.15-5.24 (3H, m) , 4.06 (1H, ddd, J = 13.2, 8.5, 4.4 Hz), 
3.14 (2H. d. J = 6.3 Hz), 3.10 (1H, d, J = 18.5 Hz), 2.94 (1H, d, J = 
5.6 Hz), 2.78-2.85 (1H, m), 2.63 (1H, dd, J = 18.4. 5.7 Hz). 2.56 (1H, 
dd, J = 11.6, 4.5 Hz),. 2.31 (1H, dt, J = 12.5, 5.0 Hz), 2.15 (1H, dt, J 
= 12.0, 4.0 Hz), 1.68-1.72 (1H, ra), 1.45-1.52 (3H, m) (*) 
Mass (ESI) : 477 (M*+1) 

mmm 63 

j\h (1 7-r 'J ;u-4, 5 Of -X i/-3, 1 4-i? t K p ^ ;u t >-6 or ->r -3- y 




mmm n ^^mcOlfsmizmCX. 6i8-:^;^hU^■9■5><Df^i:bylC6af-:^P4r 

Mmm^Lx. mmit-^m §3 oyj—w 70 mg mm 32%) ^mtzo ^.ti^m 



143 



wo 2004/033457 




'CT/JP2003/012890 



^H-NMR (ppm) (300 MHz. CDOis) 

7.82-7.92 (m, 2H) , 7.54 (t. 1H, J = 7. 4 Hz) . 6.98 (d. 1H. J = 8.2 Hz), 
6.77 (d, 1H, J = 8. 2 Hz). 5.95-6.04 (m, 1H), 5.33-5,42 (m, 2H) , 4.99 (dt, 
5 1H, J = 4.1. 14.0 Hz), 4.81 (d. 1H, J = 4. 1 Hz), 3.28 (d, 2H, J = 6.3 
Hz), 3.19 (d. 1H. J = 15. 6 Hz). 2.98 (d. 1H. J = 6.9 Hz), 2.83 (1H. dd. 
J = 7. 1. 18.5 Hz), 2.73-2.76 (m, 1H), 2.36-2.46 (in, 3H). 1.39-2.00 (m, 

4H) (.y^j-W) 

Mass (ESI) : 477 (M'^+l) 

10 mmm m 

/V-(17-T'J;U-4,5a-X7K^i/-3,14-i?t KP^'>^;Ut-^->-6cif— f ;i/)-:7^ 
Jl^ 5 K • m^mm (Ib^JKS 64) o-^j^ 




15 mmm n mmco-^mizmcXs e$-^j\^h\y^-*^^:y<ortt>^)iz6a-i-od?' 

■tf-5>$fflt>-C. 20BtPBlAn|ft3lSSLT. mmit^^ 64 <D-p^}—W 24 mg (JR^ 

26%) $#fco z.^^mmmi§Lt.\.xmm\t'^m m timtco 

^H-NHR (ppm) (300 MHz, CDC 1 3) 

7.81-7.85 (in. 2H). 7.69-7.73 (m. 2H). 6.82 (d. 1H, J = 8.2 Hz), 6.59 
20 (d. 1H. J = 8.2 Hz). 5.75-5.90 (m, 1H), 5.16-5.24 (m. 2H). 4.83 (dt, 1H. 
J = 4.0, 14.2 Hz), 4.65 (d. 1H, J = 4. 0 Hz) . 3.12 (d. 2H. J = 6. 3 Hz). 
3.11 (d. IH. J = 15.2 Hz). 2.97 (d. 1H. J = 6.9 Hz). 2.52-2.71 (in. 2H). 
2.17-2.34 (m. 3H). 1.50-1.89 (ra. 4H) (*) 
Mass (ESI) : 459 (HT+I) 

25 mmm 65 

i\h (1 7-7 y ;i/-4, 5 Of - x /K^ i/-3. 1 4-i^ t K p ^ '> ^ ;u t -j- >-6 <X ;u) -4- -7 
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mmmm^LXs mmit-^^ §5 <j>-y^)—^ lo mg (ici^ 32%) ^mtzo 

^H-NMR (ppm) (300 MHz, CDC 1 3) 

7.84 (dd, 1H, J = 4.4, 8.2 Hz), 7.51 (dd, 1H, J = 2. 2, 4.4 Hz), 7.37 

10 (dt, 1H, J = 2.2, 8. 2 Hz), 6.81 (d, IN, J = 8.3Hz), 6.61 (d. 1H, J = 8. 3 
Hz), 5.86-5.77 (m, 1H), 5.24-5.17 (m, 2H) , 4.85-4.79 (m, 2H) , 4.64-4.63 
(m, 1H). 3.09-3.13 (m, 1H), 2.97 (d, 1H, J = 6.6Hz), 2.67 (dd, 1H, J = 
6.8, 18.4, Hz), 2.57 (m, 1H), 2.20-2.30 (in, 3H), 1.79-1.87 (m, 1H), 
1.51-1.65 (m, 4H) (■7'J— <*) 

15 Mass (ESI) : 477 (M*+l) 
Uli^J 66 

yi^(i7-i/^ p:^p ^;u-4,5a-xH«+i/-3, i4-5?t KP4ri/^;u t-^->- 
6 Of -«<;u) --7 ^;u-r 5 K • at-^m 66) 



OH 




20 66 

mmm n uu<'>:^mt:imcx. 6iS-^;i/hu4r-9-5><oft*?yr36af-:^;i/j- 
22%) ^mtzo cti^m^^i^tLxmmit-^m ee $#fco 
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^H-NMR (ppm) (300 MHz. CDCI3) 

7.81-7.87 (m. 2H), 7.68-7.74 (m. 2H). 6.81 (d, 1H, J = 7.9 Hz), 6.59 
(d, 1H. J = 7. 9 Hz), 5.08 (bs, 1H), 4.83 (dt, 1H. J = 3. 9, 14.1 Hz), 
4.65 (d. 1H J = 3. 9 Hz). 3.15 (d. 1H, J = 6. 8 Hz) , 3.07 (d. 1H. J = 18.4 
5 Hz), 2.69 (d, 1H, J = 6. 6 Hz). 2.63 (d, 1H, J = 6. 9 Hz). 2.43-2.19 (m, 
5H). 1.79-1.91 (m, 1H), 1.49-1.69 (m, 3H). 0.83-0.92 (in, 1H). 0.54-0.59 
(m. 2H). 0.12-0.17 (in. 2H) C^U— 
Mass (ESI) : 473 (M*+l) 

mmm 67 

10 yi^(i7-i^^p-^p f;u.?t5=-yi/-4.5af-3i7K^i/-3,i4-i?t Kp^i/^;ut:^i/- 



OH 




m^mmt Lxmmt^m ez $#fco 

^H-NMR (ppm) (300 MHz, GDCI3) 

7.74-7.67 (ra, 2H), 7.39 (t, 1H, J = 7.9 Hz). 6.82 (d, 1H. J = 7. 8 Hz), 
20 6.60 (d, 1H, J = 7. 8 Hz), 4.82 (dt, 1H, J = 3. 9, 14.1 Hz), 4.65 (d. 1H, 
J = 4.2 Hz). 3.16 (d, 1H, J = 6.6 Hz). 3.08 (d. 1H. J = 18.3 Hz), 2.70 
(d. 1H. J = 7.2 Hz), 2.64 (d, IH, J = 7.2 Hz), 2.21-2.42 (ra, 5H), 1.91- 
1.53 (ra, 4H), 0.86-0.88 (m. IH), 0.54-0.59 (ra, 2H), 0.14-0.18 (ra. 2H) 

26 Mass (ESI) : 491 (M*+1) 

mmm 68 
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OH 




20^ra*at^jl3£LT. ^®<b^!K3 68 Oy^J—W 102 mg (IR^ 34%) t:'^tzo 

^H-NMR (ppm) (300 MHz, ODOI3) 
10 0.14 (dd, 2H, J = 9.6, 5.2 Hz), 0.55 (m, 2H), 0.87 (m, 1H), 1.59 (m, 

4H). 1.84 (dt, IH, J = 14.4, 10.0 Hz). 2.24 (tt. 2H. J = 14.4, 9.6 Hz). 

2.31 (d, IH. J = 7.2 Hz). 2.38 (ddd, 2H. J = 26.0, 12.8, 6.4 Hz). 2.64 

(d, IH. J = 6.8 Hz). 2.68 (d. IH. J = 7.2 Hz), 3.07 (d, IH, J = 18.8 Hz). 

3.15 (d, IH, J = 6.8 Hz). 4.65 (d. IH, J = 4. 0 Hz), 4.82 (brdt, 2H. J = 
15 14.4, 4.0 Hz). 6.60 (d. IH, J = 8. 4 Hz) , 6.81 (d, IH, J = 8.4 Hz), 7.38 

(td, IH, J = 8. 0. 2.4 Hz), 7.52 (dd, IH, J = 7. 2. 2.4 Hz). 7.85 (dd. IH. 

J = 8.0. 4.0 Hz) (-7 U— ft:) 

Mass (ESI) : 491 (M'^+l) 

^MiS^ 69 

20 /v-(i7-i/^p::^pe;u.?t5=-;u-4.5ar-x7K4ri/-3. u-i/t KP^i/^;ut-^->- 

6iS-r;u)-^^-y-t KP7^;i/-f 5 K • m^mm. at-^^ 69) 05^^ 



OH 




69 
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^/U^^8l7K#I*ffll^-C. mmit'^^ 69 a>y^J-{^ 34 mg (IR^ 47%) ^#tc, 
c:*L$JS5Mi^i:L-ca^4b^i|^3 69 ^#fco 

'H-NIUIR (ppra) (300 MHz, CDOI3) 
5 6.75 (d. 1H. J = 8.2 Hz), 6.61 (d, 1H, J = 8. 2 Hz). 5.10 (d, 1H. J = 
8.2 Hz), 3.98 (ddd, 1H, J = 4. 5. 8.3, 13.1 Hz). 3.10 (d. IH. J = 5. 1 Hz). 
3.04 (d. IH, J = 18.4 Hz). 2.84-2.90 (in, 2H). 2.58-2.77 (ra. 3H), 2.28- 
2.39 (m. 3H), 2.10-2.18 (m, IH), 1.23-1.94 (m, 14H), 0.83-0.85 (m, IH), 
0.51-0.57 (m, 2H), 0.13-0.14 (m, 2H) (:7 'J — i*) 
10 Mass (ESI) : 479 (M^-t-1) 

mMm_ 70 

jv-iu-iy<7 a-^n ^;u-4,5Qf-X7K^i/-3. i4-e?t \: jejuni- 

6i8-l';i/)-2.3-i?7x~;U'7b-f 5 K ■ m^miM. Ut'^^ 70) (O-^f^ 



OH 




15 70 

98 mg (J|R^ 58%) $#fco Z*L$5Se^i^i: Ur^S^b^J^ 70 

20 'H-NMR (ppm) (300 MHz, GDC 1 3) 

7.49 (d. 4H. J = 7.2 Hz), 7.33-7.39 (m, 6H) , 6.74 (d, IH. J = 8.0 Hz). 

6.61 (d, IH. J = 8.0 Hz). 5.20 (d, IH. J = 8.0 Hz), 4.08 (ddd. IH. J = 

4.4. 8.2, 13.0 Hz). 3.13 (d. IH, J = 5. 2 Hz), 3.06 (d. IH, J = 18.4 Hz). 

2.61-2.94 (ra, 3H), 2.31-2.40 (ra, 3H). 2.14 (dt, IH. J = 3. 2. 10.3 Hz). 
25 1.71 (d. IH. J = 12. 8 Hz). 1.47-1.53 (m. 3H). 0.82-0.89 (m. IH). 0.53- 

0.55 (ra. 2H), 0.13-0.14 (m. 2H) C? U — i*) 
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Mass (ESI) : 574 (MO 

mmm 71 

5 (Ib^!!^ 21) (O'^m 



n IBSa>:&^(::tPCT. :7^;HI«l7K4^(Dftt)y l32--7i::i;U-3/\ 

10 t*: (i^7X-7^U7|--7— jl'&JKa) 113 mg (ift^ 78%) $#fco CH^JSSM^i: U 

^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.23-7.37 (m, 5H). 6.73 (d, 1H, J = 8.0 Hz), 6.60 (d, 1H. J = 8.0 Hz), 
5.17 (d. 1H. J = 8.0 Hz), 4.08 (m, 2H), 3.10-3.27 (m, 2H). 3.03 (d, 1H, 
15 J = 18. 8 Hz). 2.58-2.87 (m. 4H). 2.31-2.38 (m. 3H). 2. 12(dt. 1H. J = 3. 2, 
10.3 Hz), 1.68 (d. 1H, J = 12.8 Hz), 1.37-1.50 (m, 3H), 0.82-0.89 (in, 
1H), 0.53-0.55 (m, 2H), 0.13-0.14 (m. 2H) (^'J— fls) 
Mass (ESI) : 500 (r) 

mmm 72 

20 /V-(17-i/^7 p:^P t°;i/.?t^;U-4,5af-X7K4=-i/-3, 14-i?t KP^v^;ut:^>- 
6ar-'r;i/)-3.4,5,6-^ t K • >x;U7tx>^^ Cit-^fm 




72) (D^fig 
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72 

mmm n fRmo^jmizmcxs 6iS-:^;uhu*-»j-5>(Dft^5yi::6Qf-:^;i/h 

5 :7 ^ jummyK^ortt) y ic3. 4. 5. e-ir k ^ t K p -7 ^ 
DMF<Dft*?y fC h;Un:>^j§i^(ZffltNT. 22^rBlAn^m/^LTs aM<k^iK3 72 
5 18 mg (IR^ 13%) ^fifco C^L^y ^ >;?.;U7f^>^t^^ LT^S-fb 

72 $#fe„ 
'H-NMR (ppm) (400 MHz, GDC 1 3) 

6.79 (1H, d, J = 8. 3 Hz), 6.57 (1H. d. J = 8. 3 Hz), 4.61 (1H, dt. J = 
14.2, 4.0 Hz), 4.55 (1H, m) . 3.12 (1H, d. J = 6. 6 Hz), 3.05 (1H. d, J = 
10 18.5 Hz), 2.6-2.7 (2H, m), 2.2-2.4 (8H, m), 2.05-2.10 (1H, in), 1.7-1.8 
(5H. m), 1.6 (1H, m), 1.40-1.55 (2H, m), 9. 8-0. 9 (1H. ra), 0.5-0.6 (2H, 
in), 0.1-0.2 (2H, m) (^U— i*:) 
Mass (ESI) : 476 (M*) 

mmm 73 

16 /V-(17-T y ;U-4,5cif-X7K4r*>-3,14-i; t K P ^*>^;U t >-6i8 — T ;U)- 
3,4,5,6-r H^t KP-7^;i/-f 5 K • >t^>X;l/7hV^ig iit-^^ 73) <Z>^^ 



OH 




73 

mmm n nm<o-^^i:imcxs 6i8-:»-;i/hb^-b-5><oft*5yi=6/s-^p 

20 :7^;u^^7X!fei(Df^^y fc3,4,5,6-^ t Kp :7^;u^^7K1^. 

pMFa>ft*:>y l:^ h-'l'XV^-^iSEtcffllxrs mmit-^^ 73 OZP^J—i^ 2I6 mg (id 

¥ 71%) ^mco ztit:^ if z^xji^Tfi^mi^tLxmmit'^m 73 ^mtzo 

'H-NMR (ppm) (400 HHz. GDOI3) 

1.35-1.46 (3H, m), 1.64 (1H, m), 1.76(4H, br). 2.26 (1H. dd, J = 
25 12.4. 4.8 Hz), 2.33 (5H, br) , 2.54-2.65 (3H, m) , 2.92 (1H. br), 3.07 (1H, 
d, J = 18.4 Hz). 3.13 (3H, brd, J = 6.0 Hz), 3.82 (1H. ddd. J = 12.8. 
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8.4. 4.8 Hz). 5.04 (1H. d, J = 8.4 Hz). 5.16 (2H. brd, J = 20.4 Hz). 
5.20 (IH. d, J = 10.8 Hz), 5.80 (1H. ddt, J = 16.8, 10.0, 6.8 Hz). 6.62 
(1H, d. J = 8.0 Hz), 6.75 (IN. d, J = 8.0 Hz) C^U— ft^) 
Mass (ESI) : 463 (r+1) 

5 mmm 74 

AhiM-T U ;i/-4.5ar-X7K4ri'-3.14-i? t [: n ^i^=E)\^ \l-jr :y-6a-^ JU)- 
3, 4. 5. 6-T- K 7 t KP:7$t;u^ 5 K • ^ >X;U7|^>Mi^ (-fb^^Ka 74) (O^fift 



10 mmm n t^mcO-^mizmCX. 6i8-:^;^K^dF■9■5><Dft^:^y(C6a-:^P 

5 7 ^ )umm7\^m(Dnt> y (-3, a. 5, e-^ h ^ t k p 7 ^ ;u^ii7K!^. 

DMFOft+^y h;UX>$}§Jfi£lCfflt\T. 20^FHlJ!iaii^3SLT. UMit'^^ 74 
(D3"J— <* 30 mg mm 21%) $#feo C*V$y ^ >X;U7f%>K^t LXa^-fb 
^5^3 74 ^mtzo 

15 'H-NMR (ppm) (400 MHz, CDC 1 3) 

6.81 (d. IH, J = 8. 1 Hz), 6.60 (d. IH, J = 8. 3 Hz). 5.83 (m, IH), 5.22 
(d, IH, J = 17.3 Hz), 5.19 (d, IH, J = 10.0 Hz), 4.60-4.64 (in. IH). 4.56 
(d. IH. J = 3. 2 Hz). 3.09-3.13 (m. 3H). 2.97 (d. IH. J = 6. 6 Hz), 2.65 
(dd. IH. J = 6.6, 16.8 Hz). 2.58 (d. IH. J = 7.8 Hz). 2.25-2.34 (m. 5H), 

20 2.06-2.13 (m, IH), 1.77-1.82 (m. 4H) , 1.64 (d. IH, J = 9.5 Hz), 1.43- 
1.54 (m. 2H) (■7U— <*) 
Mass (ESI) : 463 (M^+1) 



Ah(,M-i/<7 n-^o tf;u.?« 5=-;u-4.5a-X7K^'>-3. 14-i? t KP4ri/-^;ut:^ 



OH 




nmm 75 
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25 

6i8-:t-;U h ^4p-9-5> 100 mg (0. 29 mmol) lOinL fc5§M$1*s 2,3-i>^ 

TF;i/-?r U-f >^l87KiK!l 110 mg (0.88 mraoD^An^rs 125 '^IZX 20 ^Pafil#L 

-f— |;:r3filSaL. a^^b^^l 75_<o:7U— 36 mg (iR^ 27%) S^feo C*v*?S 
10 qs^^^h LT^SIb^il^a 75.$#f-„ 

'H-NMR (ppm) (300 MHz, CDCI3) 

6.73 (brs. 1H). 6.60 (brs, 1H), 5.0.2 (brd, 1H, J = 7. 1 Hz), 3.81-3.87 

(ra, 1H). 3.47 (brd, 1H, J = 5.4 Hz), 3.01-3.09 (brm, 2H), 2.64 (brs, 2H), 

2.59 (brs, 1H), 2.37 (brd. 2H, J = 6. 4 Hz). 2.12 (brt, 1H. J = 12.2 Hz), 
15 1.96 (s. 6H), 1.65 (brd, 1H, J = 13.2 Hz), 1.36-1.47 (brm, 3H), 0.84 

(brs, 1H), 0.52-0.54 (brm. 2H) . 0.13 (brs, 2H) t*^) 

Mass (ESI) : 451 (r+1) 

mum 76 

Ahiu-iy^ nzfn e</u.?«5^;u-4,5a-x7K^*>-3, i4-i?t KP4r*>-^;u t-^- 

20 >-6a-'f ;U) -2,3- 5^ ;U-"7U-f 5 K ■ m^Mi^ (^k^#i 76) <D^f& 



OH 




2i 

mmm is sdm(D:^^l:^mcXs 6iS-:^;uhU4r-t»-5><Oftt)yic6af-:J-;u 
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hu^-y-s^^fflt^Ts mmit^^ je oy^j—w s mg mm 7.5%) ^mco 

^H-NMR (ppm) (300 MHz. CDOI3) 

6.78 (d. 1H, J = 8. 1 Hz), 6.56 (d, 1H, J = 8.1Hz), 4.61 (dt, 1H, J = 

5 3.9, 14.2 Hz), 4.54 (d, 1H, J = 3.9 Hz), 3.12 (d, 1H. J = 6.6 Hz), 3.04 

(d. 1H. J = 18.3 Hz), 2.60-2.78 (brm, 2H), 2.22-2.41 (m, 4H), 1.99-2.12 

(m, 1H), 1.95(s, 6H), 1.74-1.83 (m, 1H), 1.58-1.66 (brm, 1H), 1.50 (dd, 

1H, J = 9. 3, 14.9 Hz), 1.37-1.44 (m, 1H), 0.81-0.90 (m, IH), 0.53-0.57 
(m, 2H), 0.11-0.15 (m. 2H) (^'J— 
10 Mass (ESI) : 451 (r+l) 

mmm n 

Ah(M-i^^ nzfn if;i/pt ^;u-4,5af-X7K^i'-3, i4-i?t KP^*>-^;ut-^ 
>-6i8-f;u)-3.4,5.6-i^h^t Kp:7^;H'5 K-Ji^B^^ Ut-^^ W (O-^ 



OH 



15 




77 

6i8-^;U h > 113 mg (0.33 ramol) P P 7N;UA3. 3 mLlc^fi|$-&, 

3.4,5,6-T- t KP'75';HI»t7KJfel58 rag (0.38 mmol)^ h OL^JUT ^ >^^4 

20 H'JX^;U7'5> 234 Ui- (1-68 mmol). IStKI^^ 158 /i L (1.68 mmol) $j!in?t 

icr^aSLfc^. ;u 3 mu 28%t>^— ttK 300 uL^is\K.Xs M.m.x 

Am^^w\.ts.o -eo^v sj6J§?S(C7K**n7Lr^pp7tj;uA(crttaLfco m 

25 ?B«gLTia^j$i^$#fro #&Hfcffl^m^$vU*y;U:^^A^P-7 h^^Z? 
-f-lcramL. gM^k^!|an«>^'J-i*: 121 mg.(JiR^77.%)$#fco .C*t$.;t 
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'H-NMR (ppm) (300 MHz. CDC 1 3) 

0.12 (2H, m). 0.52 (2H, m) , 0.84 (1H, m), 1.43 (3H, m), 1.65 (1H, m), 
1.76 (4H, br), 2.12 (3H, td. J = 12. 0. 3.6 Hz). 2.26-2.38 (7H, m) . 2.63 
5 (3H,ra), 3.03 (1H, d, J = 18.4 Hz). 3.08 (1H, d. J = 5. 6 Hz). 3.83 (1H. 
ddd, J = 13.2. 8.4. 3.6 Hz). 5.05(1H. d. J = 8.4 Hz). 6.60 (1H. d, J = 
8.4 Hz) (.y^J—W) 

Mass (ESI) : 477 (r+l) 

mmm 78 

10 >i^(i7-i/^ p ^;u-4,5af-X7K4ri^-3. i4-i?t [^n^i^-^jin-^ 

>-6i8-«<;U)- i/X-1,2.3.6-r h^tKP:7$e;i/^5K - 5^ >X;U7|^>^tg 
(it-^m 78) (O^fiR 



OH 




15 mmm n ^m(D:f5mzmcx. 3,4.5,6-^ h^t \^ay^)\ymm7Km<oit 

:by (::i'X-1.2.3.6-7^ t KP:7^;^^li7K^^$ffll^■C, mmit^m 78 <D 
y*J—W 13 mg (JR^ 11%) ^mtco C*L*.;t^ >X;U7h>^igfc UraM-lb^ 

m 78 $#fco 

^H-NMR (ppm) (300 MHz. CDC 1 3) 

20 0.10 (2H, m), 0.51 (2H, m), 0.83 (1H, m), 1.12 (1H, t, J = 7. 2 Hz), 
1.18 (1H, t, J = 7.2 Hz), 1.25 (1H, m) , 1.42 (2H, dd, J = 13.2, 3.0 Hz),. 
1.62 (2H. brdt. J = 13.2, 3.3 Hz). 2.07-2.24 (3H. m), 2.28 (1H, dd. J = 
12.3. 4.8 Hz). 2.35 (2H, d. J = 6. 3 Hz). 2.55-2.69 (4H. ra). 3.05-3.09 
(3H. m). 3.88 (1H. ddd, J = 13.2, 8.1, 4.8 Hz), 5.06 (2H. brd, J = 8. 1 

25 Hz), 5.91 (2H. t, J = 3. 0 Hz), 6.59 (1H, d, J = 8. 4 Hz), 6.73 (1H. d. J 
= 8.4 Hz) C^g— **:) 
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Mass (ESI) : 477 (M*+1) 
^MM 79 

A^(i7-i/^ p-^p e;upi^;u-4.5ar-X7t«4ri'-3, i4-e?t KP4ri/-^;ut-^ 

5 79) <D^J^ 



OH 




IE 

Ullte^j 77 iB«ia>^^iciiCT:. 3.4.5.6-^ h^t KP7a»;uK«t7KJKafl>f^t 
*?yici.2-i/<7P^p/'?>i?*;U7|?>Mli7K!|^*fflt^-c. as^b^l^ 79 <o-pv 

10 -i* 5 tng (HR^ 5%) $#f=o ^ >XVU7t>>MJ^t LraM^b^#) 79 

'H-NMR (ppm) (300 MHz. CDOis) 

0.18 (2H, ra), 0.57 (2H, m). 0.89 (3H, m). 1.25-1.45 (8H, in). 1.53 (1H, 
ddd. J = 12.9. 7.8, 4.5 Hz), 1.69 (1H. brd, J = 13.5 Hz). 2.19 (1H. m), 
15 2.32-2.45 (2H, m), 2.48 (2H, dd. J = 7. 8. 3.6 Hz). 2.61-2.70 (2H. m) . 
3.70 (1H. m). 4.99 (1H, d. J = 8. 1 Hz). 6.60 (1H, d. J = 8. 1 Hz), 6.75 

(1H. d, J = 8. 1 Hz) (:7g— {*) 

Mass (ESI) : 437 (r+1) 
Uli^ 80 

20 yi^(i7-i/'j7 p :^p e;u.>t 5^;u-4,5af-x7H^i/-3. 14-i? t }^n:3^i/-=Ejvti± 
y-GB—i 2. 3- eg e?>i/*;u7t?-< s k ■ ^ >x;i/7tv>^i^ Cit-^^ 

80) (D^^ 



OH 
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80 

6/S-^-;U H > 113 mg (0.33 ramol) P P 7H;i/i».3. 3 mL(ZJ§<S;3F"a-^ 

2,3-eU e?:/i?*;i/7t?:/^^8t7K1^ 57 mg (0.33 mmol), h gx^^UTS^ISe fL 
(0.96 mmoD^An^r. ^i^lzximmBn Lfzo 't<r>^> Cfl)JKP5j#?iSlc h 
5 227 JUL (1.63 mmol)^ SStKHF^ 154 ju L (1.63 mraol) ^iO^LT . 3 

10 ISiilSSLfeo ^CD^. sii&}!&jS(C7lc^inK.T^pp7h;i/AJcTtttHLfco mmm 
;u7t^>^i^t Lras<b^!KD80^^fco 

15 ^H-NMR (ppm) (300 MHz, GDCI3) 

0.13 (2H, m). 0.54 (2H. m) , 0.87 (1H, m). 1.49 (3H. m), 1.73 (2H, brd, 
J = 13.2 Hz). 1.99 (1H. d, J = 16. 1Hz), 2.38 (5H, m), 2.67 (2H, d, J = 
6.1Hz), 3.07 (IH, d, J = 9. 8 Hz), 3.15 (1H, br) , 4.15 (1H, ddd, J = 
12.7 ,8.8 ,4.8 Hz), 5.17 (IH, d, J = 7. 3 Hz), 6.62 (IH, d, J = 8. 3 Hz), 

20 6.78 (IH, d, J = 8. 3 Hz), 7.63 (IH. dd, J = 7. 6. 5.1 Hz). 8.17 (IH, dd, 
J = 7.6. 1.2 Hz), 8.98 (1H, dd. J = 4. 8. 1.2 Hz) C?^— i*) 
Mass (ESI) : 474 (ffl^+1) 

mmm si 

2-(i7— >^ p:^p e;i/.>t^;u-4,5Qr-X7K^i^-3, i4-i?t KP4ri/-^;i/ 1:^ 
25 >-6i8— r;u) -4- :7;i/;i-p -2,3- i?t Kp-Y V-T > K— ;i/-i-:!t-> • ^^>yf.JU7^ 
>mi^ iit^^ 81) (D^fig 
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81 



5 l:^. ||JS^J17r^iP)*l,fcyif-(17-i/^P:^P f;i/y5=-;i/-4.5af-X7H4=-'>-3, 14-i? 

t KP4ri/-^;i/t:^r/-6i8— f ;u)-3-:7;i/;?|-p-7^;n' 5 K$ffl^^r. mmit 

81 <Z)7U— it: 11 mg (JR^ 13% : 2steps) $#fco Ctl^^ ^ >X;U7|^> 
L-CSe^b^Jfel 81 *#fco 
*H-NMR (ppm) (300 MHz, CDC 1 3) 

10 0.14 (2H, m), 0.54 (2H, m), 0.85 (1H, m) , 1.47-1.73 (4H, ra) , 2.13-2.29 
(4H, m). 2.38 (2H. d. J = 6. 3 Hz). 2.59-2.67 (2H. m) , 3.05 (1H, d, J = 
18.9 Hz). 3.10 (1H, d, J = 5. 4 Hz), 4.25 (1H. ddd. J = 13.5, 8.1. 4.8 
Hz), 4.53 (3H, m), 4.68 (1H. d, J = 7.8 Hz), 6.62 (1H, d, J = 8. 1 Hz), 
6.76 (1H, d, J = 8. 1 Hz), 7.22 (1H, t, J = 8. 7 Hz). 7.42-7.49 (1H, m), 

15 7.64 (1H, d, J = 7. 8 Hz) C^U— <*) 
Mass (ESI) : 477 (r+1) 

mmm 82 

2-(17-i/^ P^P tf;U^5=-;U-4,5cif-X7Kit^i/-3, 14-i?fc KP^i/-^;Ut-^ 

>-6i8— f ;u)-6-;7;i/5j-p-2,3-i?t Kp— f v-O K--;u-i-:?|-> • .>t^>x;b7i^ 

20 >mi^ iit^^ 82) «>«J?£ 



OH 




82 

mmm zsts^xszs um<o:^^izmcx. yv-(i7-i/^p:^pe;u./.^;u-4.5 
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ic. mmm 1 e-^ # & ;h*fc yi^ d 7-i/ p :^ p e ;u ^ 5^;i/-4, 5 or -x tK^^ i/-3, 1 4- 
t Kp^i/-^;^t■:^>-6i8-'^;^)-4-•>';^7l-p-■^^;^-f 5 KSfflt^r. HM-tb 

82 <Oy^J—ii^ 19 mg (JR^ 25% : 2steps) ^fifco ^ >X;i/7tx> 

5 ^^i: {.Xmrnit-^^ 82 ^#feo 
^H-NMR (ppm) (300 MHz, CDC 1 3) 

0.13 (2H. in), 0.53 (2H, m), 0.85 (1H. ra). 1.47-1.72 (4H, m), 2.15-2.27 
(4H, m), 2.39 (2H, d, J = 6. 3 Hz). 2.59-2.67 (2H, m) , 3.06 (1H, d, J = 
18.6 Hz), 3.12 (1H, d, J = 5. 4 Hz), 4.23 (1H, ddd, J = 12.9, 8.4, 3.6 
10 Hz), 4.46 (3H, m), 4.66 (1H, d, J = 8. 4 Hz), 6.60 (1H. d. J = 8. 1 Hz), 
6.77 (1H, dd. J = 8.1, 1.5 Hz), 7.11-7.82 (3H, m) 
Mass (ESI) : 477 (M*+1) 

mMm 83 

2-(i7-i/^ p^^p e;u/ ^;u-4, 5 qt-xtK^ ^^-3, 14- KP^i^-^;ut:^ 
15 >-6i8— r;U)-2,3.4,5,6.7-^^-b-t KP-'f V-f> K — ;U-l-:t-> • 5SS^J^ 
iit'Bl'm 83) <Z>^BK 



OH 




83 

mmm ists^tsis nm(oy3mizmcx. /v-(i7-i/^p:^pe;u^^;u-4,5 

20 or-x7K^i/-3, i4-i?t KP^i/-^;ut-f >-6i8-'f ;i/)-:7^;n' 5 KtDftt^y 
(c* mmmnxm^ixtz/v-iM—><7 ay a e;uptf=-;i/-4.5Qr-x7K^v-3. i4-i> 
t KP^i/-^;Ut-^>-6i8-f JU) -3,4,5, 6-r t Kp:7^;u-f 5 K^fflt^r. 
m^it-^^ 83 a>y*J—W 16 rag (J|R^ 43%: 2steps) C:*t$>^>X 
Lt^SIb^*^ 83 ^mtzo 
25 'H-NMR (ppm) (400 MHz. CDC 1 3) 

6.75 (d, 1H, J =8.3 Hz). 6.58 (d, 1H, J = 8. 3 Hz) 4.54 (d. 1H, J = 
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8.1 Hz), 4.06 (ddd. J = 4. 5, 8.3, 13.1 Hz), 3.93 (d. 1H, J = 18.8 Hz), 
3.85 (d, 1H. J = 18.8 Hz). 3.09 (bs, 1H), 3.03 (d, 1H, J = 18.3 Hz), 
2.65-2.59 (m, 2H) , 2.06-2.39 (m. 9H), 1.47-1.74 (m, 8H), 0.83-0.85 (m, 
1H), 0.52-0.54 (m, 2H). 0.13-0.14 (ra, 2H) CP*J—W) 
5 Mass (ESI) : 463 (r+1) 



2-(17-T U ;i/-4,5af-x;K4ri/-3, 14-i? t K P ^i^-^ ;U t V-6iS — f ;^)- 
2. 3. 4. 5, 6. 7-/N:i|r-9- 1 KP-'T v-f > K— ;i/-i-/J-> ■ (-(b^ 
84) o-^m 



mii&m 25fcj:ti:28 mmo>:^m:^mcx. /v-(i7-i/^p:^pe;u>^;u-4.5 

af-x7Kit-e/-3. i4-i?t Kp^*>-^;ut-^>-6i8-^;i/)--7^;n' 5 Koft^bU 
Id, iiJifiCT737?#&*Lfcyv-(i7-T'j;i/-4,5af-x7K^^Fi/-3,i4-e>t Kp^i/-^;p 
15 t-^i/-6iS-'f ;u) -3.4.5.6-7^ t KP3''$»;n' 5 K^fflt^Ts asib^i^ 84 

<D3?'J— 77 rag (HR^ 52%:2steps) $#f=o d^l^.?* ^ >X;i/7t^>^Jgi: L 

raM^b^igS 84 ^mtzo 

^H-NUR (ppm) (400 MHz. CDC 1 3) 

1.41-1.80 (8H, ra), 2.07-2.29 (7H, ra). 2.51 (1H, br), 2.60 (1H, dd, J = 
20 18.0, 5.6 Hz), 2.90 (1H. d. J = 5. 6 Hz), 3.07 (1H. d, J = 18.0 Hz), 3.12 

(3H, brd, J = 6.0 Hz). 3.88 (1H, d, J = 18.8 Hz), 3.96 (1H, d, J = 18.8 

Hz). 4.15 (1H, ddd, J = 12.8. 7.6. 4.4 Hz). 4.45 (1H. d. J = 8.0 Hz). 

5.15 (2H. brd. J = 10.0 Hz). 5.21 (1H. d, J = 16.8 Hz). 5.79 (1H. ddt. J 

= 16.8, 10.0, 6.4 Hz). 6.59 (1H. d. J = 8.0 Hz), 6.76 (1H, d, J = 8. 0 
25 Hz) (7'J— {*) 

Mass (ESI) : 449 (M^+l) 



mmm 84 
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2-(17-T U ;U-4,5a-X7H^i/-3,14-i?t K P ^i^-^^U t :^ >-6 Of-^ ;^)- 
2, 3. 4, 5, 6. 7-^^-9- 1 KP— f v-f > K— ;u-i-^> ■ (.it-^^ 85) (D 



nas^J 25fc<fct;f28 lEitO^^lcipcr. yi^(i7-i'^p:^pe;i/^5^;u-4.5 
ar-X7K^->-3,14-i?t KP^i/-^;n=-^>-6iS— f ;u)-:7^;i/-f 5 KOttt^y 
IC. ||J(5^74-l?#e>;Kf=/V-(17-T'J;U-4.5a-X7t«:5Fi/-3,14-e?t KP^iz-^^l/ 
t:f:>'-6Qr— f ;U)-3,4,5, 6-7" t 5 K^fflt^Ts a^-lb^Jfel 85 

a>-7U— {*: 8 mg (IR^ 40% : 2steps) ^#f=o C*L$5@5Mi^t LT^e-fb^ 
!i$9 85 $#f=o 

*H-NMR (ppm) (400 MHz, CDCI3) 

6.74 (d, 1H. J = 8.3 Hz), 6.57 (d. 1H, J = 8.3 Hz), 5.80-5.84 (m, 1H), 
5.18-5.25 (m. 2H) , 4.86 (d. 1H, J = 2. 0 Hz) , 4.78-4.82 (in. 1H). 3.70- 
3.77 (m. 2H), 3.09-3.15 (m, 3H), 2.96 (d, 1H, J = 7.0 Hz), 2.57-2.67 (ra, 
2H), 2.25-2.30 (ra. 5H). 1.73-1.87 (m, 5H), 1.48-1.57 (m, 2H), 1.25-1.29 
(ra, 3H) C-P'J-m 
Mass (ESI) : 449 (r+1) 



2- (1 7-T 'J ;U-4. 5 a -X tK:^ i/-3, 14- t K P ^ i/-^ t :^ >-6 ^8 — f ;U) - 

2,3-e?t Kp— r v-r> K— ;u-i-^:/ - m^wti^ ut-^^ m) <z>^fi£ 



OH 




85 



mnm 86 



OH 
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5 t-f >-6iS— r/u)-:7^;U'r 5 K^fflt^Ts aM^b^ti 86 <z):7 g— 10 mg 

(lUl^ 6.9%:2steps) $#feo LTaS<b^#I 86 ^mtzo 

^H-NHR (ppm) (400 MHz. CDC I,) 

7.85 (1H, m). 7.5-7.6 (1H, tn), 7.4-7.5 (2H, m) , 6.79 (1H, d, J = 8. 2 

Hz). 6.64 (1H, d, J = 8. 2 Hz). 5.75-5.85 (1H. m). 5.15-5.25 (2H, m) , 
10 4. 66 (1H. d, J = 8. 0 Hz), 4.54 (1H, d, J = 16.6 Hz), 4.46 (1H, d, J = 

16.6 Hz), 4.25-4.30 (1H, m), 3.15 (1H. d, J = 6. 6 Hz), 3.10 (1H. d. J = 

18.3 Hz). 2.94 (1H, d, J = 5. 6 Hz), 2.5-2.7 (2H. in), 2.2-2.3 (3H, m), 

1.5-1.7 (5H, m) (■7'J— t*:) 

Mass (ESI) : 445 (M*+1) 
15 Uliii^lJ 87 

2-(1 7-7 U ;U-4, 5 a -X tH^t i/-3. 14- i> t K P ^ i/-^ ;U t :^ >-6 a ;U) - 

2.3-i? t KP-r v-f > K-;u-i-:i-> • m^m.m. (.\t^^ si) a>^^ 




87 

20 mmm 2^n^xS2Q iB«i(Z):^^(^2pi:-Cs /i^(i7-i/'j7P7^pe;u.?t^;i/-4.5 

Qf-x7K4'>-3. i4-i?t KP4ri/-^;ut-^>-6iS— r;u)-:7^;i/-< 5 KOft^^y 

|lllS^64T?#€»*tfcyi^(17-T'J;i'-4,5ar-X7H4ri/-3,14-i?t KP^iz-^^b 

t-i->-6af— f ;u)--7^;u-f 5 K^fflt^r. asib^J^ 87 a>:7'j— 7 mg (jr 

$ 13% : 2steps) ^#fco ^*t$5S5m^^ LTaS^b^#l 87 $#fco 
25 'H-NMR (ppm) (400 MHz. CDCIg) 

7.90 (d. 1H. J = 7.1 Hz), 7. 51 . (t. 1H. J = 7.1 Hz). 7.46 (t. 1H, J = 
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7.1 Hz), 7.37 (d, 1H, J = 7. 1 Hz), 6.78 (d, 1H, J = 8. 1 Hz), 6.60 (d, IH, 
J = 8. 1 Hz), 5.80-5.87 (m, IH), 5.18-5.25 (m, 2H), 4.95-5.02 (m, 2H), 
4.69 (d, IH. J = 17. 3 Hz), 4.33 (d. IH. J = 17. 3 Hz), 3.10-3.15 (m, 3H) , 
2.98 (d, IH, J = 6.6 Hz). 2.65 (dd. IH. J = 7. 6, 18.4 Hz). 2.56 (d, IH. 
5 J = 6.6 Hz), 2.26-2.28 (m, 2H), 1.85-1.91 (m, IH), 1.49-1.60 (ra, 5H) (7 

Mass (ESI) : 445 (M*+1) 

mMm 88. 89 

2- (1 7-T 'J 5 Of -X i/-3, 14-i? t K P ^ ;i/ t >-6 jS --f )U) -7- 

10 •7;U7l-p-2.3-i?t KP-f V'f > K-;i/-i-;d-> ■ :^ ^ >7.j\^j\^>m^ (.it'^m 

88) . fcJ:tX2-(17-7U;U-4,5af-X7K#i/-3.14-e?t KP^i/-=E;Ut-^V-6 

r;i/)-4-:7;u;*-p-2,3-i;fc Kp-f v-r > K— ;u-i-:?l-> ■ ^^:/x;u>f5>M 

iit-^^ 89) (O-^^ 



mmm 25*5<fct;28 mm<r>y3mizmcx. A^(i7-i/'j7P:^ptf;uptT;u-4,5 

a-X7K^i/-3,i4-i?t KP^i/-^;ut-i->-6i8— r';u)-:7^;u-f 5 KtDftt^y 

||JS0!|62Tffi&*lfc:/l^(l7-T«J;U-4,5clf-X7K^i/-3.14-i>t KP^*>-^;1/ 

t-:^->-6i8— f ;i/)-3--7;i/:^p-:7^;u-f 5 K^fflt^T. ^mit^^ 88 oy^j — 

20 23 mg (J|R^ 8%: 2steps) . J: iXSM'fb^^ 89 <Oy*J—{^ 52 mg (ilR^ 

15%:2steps) ^#fco C^t ^ LT^S-fb^!^ 
88 s tiJ;:XSmmit'^^ 89^fifc. 
Ib^Jfel 88 

'H-NMR (ppm) (400 MHz, CDC Is) 

25 1.45-1.68 (3H, m) , 2.12-2.33 (4H. m) . 2.55 (IH, m) . 2.64 (IH. dd, J = 

18.6. 5.8 Hz), 2.94 (IH, d, . J = 5. 8 Hz), 3. 09 (IH, d, J = 18. 6 Hz) , . 3. 14 



15 
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(3H. brd, J = 6.4 Hz), 4.25 (1H, ddd, J = 13.2. 8.6, 4.6 Hz), 4.48 (1H, 
d, J = 17.1 Hz), 4.52 (IH. d. J = 17.1 Hz). 4.67 (1H, d, J = 8.3 Hz). 
5.13-5.26 (3H, m). 5.81 (IH, m), 6.63 (IH, d. J = 8. 3 Hz), 6.79 (IH, d. 
J = 8. 3 Hz), 7.20-7.68 (3H, m) 'J — I*:) 
6 Mass (ESI) : 463 (M^+l) 
it'^m 89 

'H-NMR (ppm) (400 MHz, CDOI3) 

1.45-1.72 (3H, ra), 2.20-2.32 (4H, m), 2.54 (IH, br) . 2.64 (IH, dd, J = 
18.6, 5.8 Hz), 2.93 (IH, d. J = 5. 8 Hz), 3.10 (IH, d, J = 18.6 Hz), 3.15 
10 (3H, brd. J = 6.4 Hz), 4.27 (IH, ra), 4.44-4.68 (3H, ra). 5.19 (3H, m), 
5.81 (IH. ra). 6.63 (IH. d. J = 8. 3 Hz), 6.78 (IH. d, J = 8. 3 Hz). 7.06- 
7.55 (3H. m) (.y*)—W) 
Mass (ESI) : 463 (M*+1) 

mmm 90 

15 2-(i7-T'j;i/-4,5a-x7K^'>-3, 14-i/t K p t ± >-6i8 ->r ;^)-6- 
90) a>^fi£ 




90 

20 mmm istB^xsis mmoysm^mcxs /v-(i7-i>-j7P:^pe;i/./^;u-4.5 

ar-X7K4ri/-3. 14-i?t KP4ri^-^;Ut:^>-6i8-'<;U)-:7^;b-f 5 \^(Dnt>*') 
I::. ||J(B«»l58T?#&^Lf=/l^(17-T';;U-4.5a-X7H^i/-3.14-i?t KP 4ri/-^;U 

fc-*-i/-6i8-^;u)-4-:7;U7|-p-:7^;u-f 5 KSfflt^r. mmit'^^ 90 oy^j — 

w 86 mg mm 48%:2steps) $#fco cJtn ^ >:^j\^n^>mmt LXmMit 

25 90^#feo 

'H-NMR (ppra) (400 MHz, CDC 1 3) 
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1.48 (1H, m), 1.56 (1H, m), 1.67 (1H. m). 2.08-2.29 (4H, m), 2.53 (1H, 
d. J = 7.2 Hz), 2.63 (1H. dd. J = 18.4, 5.6 Hz), 2.93 (1H, d, J = 5. 2 
Hz). 3.10 (1H, d. J = 18.4 Hz), 3.14 (3H. brd, J = 6. 8 Hz), 4.23 (1H, m). 
4.40-4.51 (2H, m), 4.66 (1H. d. J = 8. 4 Hz) . 5.15-5.24 (3H, m) . 5.81 (1H, 
5 ddt, J = 23.2, 16.8, 6.4 Hz), 6.62 (1H. d, J = 8. 4 Hz), 6.77 (1H, d, J = 
8. 4 Hz) 7. 03-7. 75 (3H, m) (:7 'J — {*) 
Mass (ESI) : 463 (M*+1) 



10 ;ut:^>-6j8-f ;u)-:7^;u< 5 K ■ MS^ifi (Ib^ti 9i) 0!>^^ 



mmm^^■^^^tltz^\h(^^-i^<7 a-^n tf;u.?t^;i/-4,5a-x7K4ri'-3,i4-i? t 

KP4ri/-^;Ut:^>-6iS-'f ;b)-:7^;U'1' 5 K lOO mg (0.21 mmol)^tf'je^> 
15 2.5 mLlCj^^^-y:. ISI7K@^^ 5.0 mL^JO^T. 80 "ClZXZAV^mmn Lfco 

%t L-C>V-(3.14-i?T-b h^i/-17-i/^ P^P e;u^5=^;u-4.5a-x;|«^i/-^;i/ 

ca>il±J?g!^$X^ y — ;U 10 mL(Zj^M*i±. 28%T V^ — T7K}^?1£ 1 mL$ 

20 m^x. m^izxmmmnLtzo -€-a>J5f5?E^?S(c7K^*nK.rit^x^;urcr 

^fyy ^ —iZXmULmmit'^^ 91 OytJ—W so me 46%: 2steps) $ 

25 'H-NMR (ppra) (400 MHz, CDC 1 3) 



mmm 91 
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7.8-7.9 (2H, m). 7.7-7.8 (2H. in), 6.77 (1H, d. J = 8.0 Hz). 6.63 (1H, 
d, J = 8.0 Hz), 5.15 (1H, d, J = 8. 1 Hz), 4.39 (IH, d, J = 5.2 Hz), 4.0- 
4.1 (IH, m), 3.08 (IH. d, J = 18.3 Hz), 2.65-2.70 (2H. m) , 2.4-2.6 (3H, 
m), 2.25-2.35 (2H. m), 2.22 (3H, s), 2.14 (IH, dt, J = 11.9. 3.9 Hz). 
5 1.4-1.5 (3H. m), 0.7-0.8 (IH, m), 0.5 (2H, m), 0.05-0.10 (2H, m) iZ?^) — 

m 

Mass (ESI) : 514 (iT) 

mw^m 92 

yv-(i4-7'"tr h^i/-i7-T 'J;i/-4.5a-x7K^i^-3-t KP^'>^;b t "^->-6iS - 

10 -iM-y^ji^-^ 5 K • m^m^ at-^m 92) o-^m 



o 




92 

mmm 91 lEitOifir^fcipliT. yv-(i7-»>^pz^pe;u.?t5=-;u-4,5af-x7K^ 

15 131?# t)tLfc/l^(17-T U ;i/-4.5ar-X7t?4^i^-3. 14-e?t K P ^->-=E;H= >-6 

i8--<;u)-7^;i.«< 5 K^fflL^T. mmit-^m 92 oy u— ee mg it^m 

30%:2steps) Z.i%im^m^t LXmmit^m 92$#feo 

^H-NMR (ppm) (400 MHz. CDC 1 3) 

7.8-7.9 (2H, m), 7.7-7.8 (2H, m) . 6.78 (IH. d, J = 8. 1 Hz), 6.66 (IH. 
20 d. J = 8. 1 Hz). 5.7-5.8 (IH, ra). 5.1-5.2 (2H. ra), 5.15 (IH, d. J = 8. 0 
Hz), 4.23 (IH, d, J = 5. 1 Hz), 4.05-4.15 (IH, tn), 3.05-3.15 (2H, ra), 
2.4-2.7 (5H, m), 2.22 (3H, s), 2.1-2.2 (2H, m), 1.7 (IH. m), 1.4-1.5 (2H, 
m) 

Mass (ESI) : 500 (iT) 
25 MMM 93 
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;ufc:^>-6i8->f ;u)- 2, s, 4, 5, 6, 1 Kp-^ y-O K— • JSS 

(.it-awi 93) «>^fiE 



HKBfinj 91 umo^jmizmcx, /i^(i7-*>^7P:^pe;u^5^;u-4,5af-a:7K^ 
i/-3.i4-i?t KP^i/-^;ut-^->-6i8— f;u)-:7^;u>r 5 Kajft+^yic, HJfi^ 
83T?#c>*tfc2-(i7-i/<7 p:^p e;uy 5^;u-4.5a-x7K^*/-3.i4-i?t Kp#*>- 

L^T. ^M4b^!^ 93 (D:7'J— 38 rag (JR^ 58% : 2steps) ^#fco ^tl^M 

^H-NMR (ppm) (400 MHz, CDCI3) 

6.76 (d, 1H. J = 8.2 Hz), 6.59 (d. 1H. J = 8. 2 Hz), 4.69 (d, 1H. J = 
8.1 Hz), 4.35 (ra. IN). 3.91 (s. 2H), 3.03-3.08 (m. 2H) , 2.49-2.74 (m, 
3H), 2.16-2.35 (m, 11H). 1.95-2.04 (m, 1H), 1.71-1.73 (m, 3H), 1.35- 
1.49 (m, 4H), 0.73-0.80 (ra. 1H), 0.46-0.58 (m. 2H), 0.08-0.09 (m. 2H) 
(^r 

Mass (ESI) : 504 (HO 



/i^(4.5Qf-3:7K^i/-3, 14-i/ 1 Kp^i^-i7-:^p tf;i/-^;ut-*->-6i8— r';^)- 
:7^;^-f 5 K - m^mik Cit'^m 94) «)^^ 




93 



mmm 94 



OH 
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94 

IIS£i5>Jl31?fi &*tfc/l^(17-T U ;U-4, 5 af-X7K^t/-3. 14-i? t K P ^*>-^ 
;Ut-:h>-6j8— f ;i/)-"7^;i/-f 5 K 50 mg (0.11 ininol)$i><7PPpt^> 10 mL 

IC}§<5^$1±10% Pd/G lOmg^in^T, 7K^#fflMTT?M?SlCT8B#rBlti#Lf=o JK 

i/'j*y;u*^A<7 p-7 h^^:?^'-(=ri^sauas^b^!|^ M a>7 'j— 49 

rag (l|X^ 100%) $f#f=o CltL^MCmi^t L-CaSe^il^a 94*#fco 
'H-NMR (ppm) (400 MHz, CDCI3) 

7.8-7.9 (2H, m), 7.7-7.8 (2H, m) , 6.77 (1H, d, J = 8. 2 Hz), 6.63 (1H. 
10 d. J = 8.2 Hz). 5.17 (1H. d. J = 8.2 Hz). 4.0-4.1 (1H, m), 3.10 (1H, d, 
J = 18.5 Hz), 2.7-2.9 (2H. ra), 2.54 (1H, dd. J = 12.0, 4.0 Hz), 2.3-2.5 
(4H. ra), 2.15 (1H, ra), 1.4-1.7 (6H, m), 0.93 (3H, t, J = 7.3 Hz) CZ? 
-<*) 

Mass (ESI) : 461 (M*+1) 

15 mmm 95-1 

/v-(4.5af-x7K:^*/-3-.?t h^i/-i7-.?t^;u-^;i/t-f >-6i8->f ;i/)--7^;i/-f 5 
K (4b^!Ba295) (O'^m 




295 

20 hJi/X>-4-x;b7ixi/^-(4,5ar-X7f«^^i/-3-^ h^*>-i7-.>t t:^ 

>-6)8— l';U)-XX-T-;U 321 mg (0.70 ramol)$ DMF 15 mUZ^M^ity ^ J\^^ Z 
KA'J-^A 196 mg ^iPTlT. 80 ^(::r 15^F^$gj$ L. 1=140 "ClZXlO^ 

25 mm.. mmLxm±f&^t:mfco #e>tifcffl^jtii^^i/'j*^;i/*^A^p-7 h 
^/'yy ^—izxmmLmmit^m ne mg mm 38%) ^mtco 
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Mass (ESI) : 431 (M^+1) 

mmm 95-2 

5 K • at-^m 95) o-^f^ 



5 




mmm 95-1 t?#e>*tf= yi^(4,5a-X7H^i/-3-/ h*i/-i7-pt^;u-=E;ut-^ 
>-6iS-^;U)--7^;U^ 5 K 44 mg (0.10 mmol) ^J^-lb^ 5^ U> 5 mL 
i*-. -30 'TClCTHa^bJtt't?^ 0.32 mL ^mfLXs 0 "^JCZT 3 ^FHlli#Lfco ^ 
10 a)^Z<DJSlS?S(CTi/^-T7K;§jS 2 mL ^Im^X 1 ^FBl^j«?Lf=o ■e<z>cD*»c: 

ai«iLTffl^fiJti^$#fco #e>*Lf=ffl^fife!fei*i'U*^;u*^A^p-7 Y-xmm 

L. aS-lb^JKa 95.(7>'7>J— 16 mg (JR^ 37%) ^^tzo Ctl^JBS^ffii: L 
15 TaM^b^!^95.$#fco 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

7.97-8.03 (m, 2H), 7.86-7.92 (m, 2H), 6.78 (d, 1H, J = 8.2Hz). 6.63 (d, 

1H. J = 8. 2 Hz), 5.07 (d. 1H, J = 8. 2 Hz) . 4.12-4.20 (ddd. 1H, J = 4. 1. 

8.2, 13.2 Hz), 3.33-3.75 (m, 1H), 3.18 (d, 1H. J = 18.5 Hz), 2.77 (dd. 
20 1H. J = 3. 2, 11.7 Hz), 2.52-2.53 (m, 5H) , 2.31-2.45 (m, 2H) , 2.16 (dt, 

1H, J = 4.7, 12. 3 Hz), 1.71-1.87 (m, 3H). 1.21-1.34 (m, 1H) C^g— {*) 

Mass (ESI) : 417 (M*+1) 

W&M 96 

yv-(i7-i/^ o-^p e;u.>t^;u-4,Saf-X7K^'>-3.i4-i?t KP4ri/-^;b t-^- 
25 >-6iS-<^u)-3-t KP^i/-:7^;b^ 5 K • M^m^ (-Ib^ffei 96) 
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96 

mmm n nm<D:^^izmcx. ■7^;u^iRt7k!^a>f^*pyic3-t kp^s/:? 
^^u^i»7K«^*fflt^-c. mmit-^m 96 o-p')-¥^ iz m ci&m i6%) ^mtzo 
5 ^.ix^m^mi^t Lxmrnit-^^ 96 ^mtzo 

'H-NMR (ppm) (300 MHz, CDC 1 3) 

9.03 (brs. 1H), 7.62 (t, 1H. J = 7. 9 Hz) , 7.25 (dd. 2H, J = 7. 3, 16.4 
Hz), 6.60 (dd, 2H, J = 7. 8, 14.4 Hz). 5.04 (d, 1H, J = 8.2 Hz), 3.77- 
3.85 (m, 1H), 3.34 (brs, 1H), 2.98-3.07 (m, 2H), 2.31-2.64 (m. 4H), 
10 1.96-2.02 (m, IN), 1.57 (d, 1H, J = 12.5 Hz), 1.41-1.43 (m. 2H), 1.25 (d, 
1H, J = 10. 3 Hz), 0.79-0.93 (m, 1H). 0.48 (d. 2H, J = 7. 9 Hz) , 0.14 (d, 
2H. d = 4.4 Hz) (.y 'J— ft:) 
Mass (ESI) : 489 (r+1) 

mMm 97-1 

15 /i^(i7-i/^ □ e;u.>t ^;u-4,5Qr-X7K^i/-3, i4-i>t KP^i/-^;i/t::^- 
>-6i8-<;u)-3-- hP-:7^;u-f5 K iitti^ 297) o-^m 



OH 




297 

Mass (ESI) : 518 (M*+1) 

mmm 97-2 

a-^a ^;u-4.5a-X7K^i^-3.i4-i;t KP^i^-^^U t-^- 
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OH 




97 

7K^v-3, 14-vt KP^v-^;i^ t-^-^-e/S-f ;i/)-3-— hP-3^^;i/'< 5 K 150 

rag^^^y— ;U 10 mUC}tfg*-a:10% Pd/G 20 rag^im^T. 7K0#H^T-^^S 

fco i#e>tLf=ffl^fiit!K5^i/'j*'^7';u*^A<7P-7 h^fy-y^—izxi^nLmmit 

^#1 97 05:7 ij—t*: 22 mg (IR^ 10% : 2steps) ^lifco Z;tx^> ^ 

^H-NMR (ppm) (400 MHz. GDCI3) 

7.92 (s. 2H). 6.76 (d, IH, J = 7. 8 Hz), 6.63 (d. 1H. J = 7.8 Hz), 5.11 
(d, IH, J = 8.7 Hz). 4.05-4.08 (m, IH), 3.11 (t. 2H. J = 5.7 Hz). 3.03 
(s. IH), 2.59-2.71 (m, 3H) , 2.29-2.39 (m, 3H) . 2.09-2.17 (m, 2H), 1.69- 
1.73 (m, 2H), 1.44-1.48 (m, 2H) , 0.86-0.88 (in. IH). 0.53-0.55 (m, 2H), 
0.13-0.14 (m, 2H) CP^J—W) 
Mass (ESI) : 488 (M^+1) 
98-1 

yv-(i7-i/<7 p 3^p 5^;u-4,5Qf-x7K^i/-3, i4-e?t Kp^i/-=E;u t:^ 

>-6/8-f ;U)-4-— \-n-y^Jl.^ 5 K iit-^m 298) O^Jife 



OH 
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Mass (ESI) : 518 (M*+1) 

mmm 98-2 

OH 




98 

mmm 97-2 umo-^mizmcxs /i^(i7-i/^p:^pe;u^5^;u-4.5a-x7K 

y rc^]ffi^j98-iT?a^^«^i \^xm^^tzAh{M-iy<7 nzta e;u^5^;u-4,5of- 
x7K^i/-3, i4-i;t KP^i/-^;ut-f i/-6iS-<;u)-4-— h 5 

fflt^r. aS-fb^Jfel 98 <D-7'J— 10 mg (iR^ 15% : 2steps) $#fco C*t* 

m^mi^t Lxmmit'^^ 98 $#fco 

15 ^H-NMR (ppm) (300 MHz. CDC 1 3) 

7.56 (brs. 1H). 7.00 (brs, 1H), 6.72-6.80 (brm, 2H), 6.60 (brs, 1H), 

5.12 (d. 1H. J = 8.2 Hz), 4.40-4.58 (m. 2H). 4.00 (brs, 1H), 3.70 (brs. 

1H), 2.86-3.07 (m, 3H), 2.63-2.95 (ra, 2H), 2.34 (brs, 1H), 1.23-2.11 (m, 

4H), 0.86 (brs, 1H), 0.50 (brs, 2H). 0.11 (brs, 2H) ("^U— 
20 Mass (ESI) : 488 (M*+l) 

HJfe^ 99-1 

Ah (1 7-T U ;i/-4. 5 a -X i^-3, 1 4-i? t K P 4r '>-^ ;U t >-6 $ — T ;i/) -4- 
- hP-'7^;i/W' 5 K (4b^!|^ 299) (Z>^^ 
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Mass (ESI) : 504 (M*+1) 

mmm 99-2 

Jv-i^ 7-T u ;u-4. 5 a-x7f«4r ?/-3. 14-i? t K p 4r i/-^ ;u t -)- >-6 0 — < -4- 



99-1 t?^*fig!|^t UT#&*Lfc yi^(17-T'J;U-4,5 0f-XJll:?Fi/-3.14- 
<S$-l±XX^ P U K 2 TK^pJ^^An^T. 80 'XilZX 8 ^PbISI^ Lfco Z<7>JRjS?a 

^ 99 <D-P g— tt: 15 mg mm 8% : 2steps) $#fco ^l^^M^^i^t LT^ 

M<b^!^99_$4ifco 
20 ^H-NHR (ppm) (300 MHz. CDC I,) 

7.55 (d, 1H. J = 7.6 Hz). 6.99 (s, 1H). 6.75-6.79 (m. 2H) . 6.62 (d, 1H. 
J = 8.2 Hz). 5.73-5.87 (m. 1H), 5.15-5.23 (brs. 3H) , 4.50 (brs, 2H) , 
3.95-4.04 (m, 1H). 3.13 (d, 2H. J = 6. 2 Hz). 3.05 (s. IH). 2.93 (d, IH. 



10 




99 
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J = 5.3 Hz). 2.52-2.75 (m, 2H), 2.11-2.30 (m, 2H). 1.64-1.67 (m. 1H), 
1.37-1.50 (m. 3H), 1.21-1.26 (m, 1H) C^y— <*) 
Mass (ESI): 474 

mMm 100-1 (M*+i) 

5 yV-Cn-T U;U-4,5oir-X7K^t-i^-3, 14-i?t K P ^*>-^;i/ 1 "j- >-6)S — f ;u)-3- 
- h P--7 ^ ;U-f 5 K iit-^m 300) «>^fiK 



Mass (ESI) : 504 (M^l) 

mmm 100-2 

AhiM-T U ;U-4, Seif-XTKdF- V-3, 14-i? t K P iU t >-6iS — f ;u)-3- 

15 T5y-:7^;u-r 5 K • JSS^i^ (-fb^l^g 100) a>^j?g 



99-2 laaOl^^JSlCliC-C. >V-(17-T'j;U-4.5Qr-X7t?^*>-3, 14-i?t 

KP4r'>-^;ut-^>-6/S-^;i/)-4-— hP-7^;u-f 5 Kcoftt^yicHJfi^J 100-1 
20 -effl^fiK^ii: LTii&*tfeyi^(i7-r u;u-4.5a-x7K^i/-3. i4-e?t Kp^i/-^ 
;i/t-*->-6;S— <;u)-3-=. hP-7^;i/-f 5 K$ffll^T. affl^b^Jl^ 100 (Z)^'J 

— 12 mg (i|X^ 25% : 2steps) $#fc« CH^MS^^i: LXmmit-^^ 100 




OH 
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^H-NMR (ppm) (300 MHz. CDOI3) 

7.33 (dd. 1H. J = 7.3, 8.2 Hz), 7.09 (d. 1H. J = 7.0 Hz), 6.76 (d, 2H. 
J = 8.2 Hz), 6.64 (d, 1H. J = 8.2 Hz), 5.74-5.87 (ra. 1H), 5.32 (s. 1H), 
5.20 (dd. 2H, J = 1.5. 17.2 Hz). 5.13 (d. 1H. J = 8.2 Hz), 3.95-4.03 (m. 
5 1H). 3.13 (d, 2H, J = 6.4 Hz), 3.06 (s, 1H), 2.93 (d, 1H, J = 5.6 Hz), 
2.52-2.79 Cm, 2H), 2.10-2.35 (m, 2H), 1.63-1.69 (m, 1H), 1.41-1.53 (in, 
3H), 1.23 (t, 1H, J = 7.0 Hz) (7U— f*) 
Mass (ESI) : 474 (r+l) 



10 yv-(4,5af-3:7K^i/-3,i4-i?t KpJF-i/-i7--:^p e;^-^;^t:^>-6iS— f ;^)- 
3-T5y-•:7^;^>f S K ■ m^^i^ (it'^m 101) <Z)^JiK 



15 i^t KP^i^-^;ut-^>-6i8— f ;u)-3-=. h p-3'^;U'r 5 K^y^y— JH:i5§ 

mtSit. 10% Pd/G t:ta7LX. 7K0llfflmT-??M;a(~T12^PBlli# tfco 

*>f;i/*^A<7P-7 h^fyv ^—{zxmn\.mmit'^^ m oyj—w 10 mg 

iHSim 53%:2steps) *#fe„ Z^L^JiSM^i: Ur^S^b^igS 101*#^=o 
20 ^H-NMR (ppm) (400 MHz. CDC 1 3) 

7.33 (t, 1H. J = 7.8 Hz), 7.09 (d, 1H, J = 7.2 Hz), 6.77 (d. 2H. J = 
8.1 Hz), 6.64 (d, 1H, J = 7.8 Hz), 5.33 (bs, 2H). 5.14 (d, 1H, J = 7. 8 
Hz). 4.00 (ddd, 1H, J = 4. 5. 8.3, 13.1 Hz), 3.10 (d, 1H, J = 18.0 Hz). 
2.90 (d, 1H, J = 5.5 Hz), 2.15-2.79 (ra, 8H), 1.26-1.70 (m, 8H) C? 'J — 

25 m 

Mass (ESI) : 476 (r+1) 



mum 101 
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mmm 102-1 

^i/-^;ut-^>-6i8— i';u)-3-t KPdF-i/--7^;b-< 5 K (-(b^iia 302) a>^fi£ 



y-i7-i/^? p::;^p e;i/^5=-;u-4,5cif-x7K^'F-'>-3-^ h^i/p* hdF-i/-^;ut-:^>- 

14-:j-— ;U 166 mg (0.44 iranol). "7 ^ ;UKIi7K!fel<3!>ftJh) U 1=3- 1 Kp4F->:7^;U 

10 Ib^^l 302 119 mg 52%) ^#fco 

Mass (ESI) : 533 (M*+l) 

mnm 102-2 

>i^(i7-i/^ p'::^p tf;u,?« ^;u-4.5a-x7K4ri/-3, i4-i?t KP^->-^;ut:^ 
>-6i8-f ;i/)-3-y h^i/--7^;i/<s K • m^WUM. <^b^#) 102) (D^m 



IIJte<5iJi02-n?#e)*Lfc>i^(i7-i/^p::>'p e;u^f^;u-4, 5af-x7K^i/-i4-t K 
P^'>-3-^ h^*>> h4^i/-^;i/t-^>-6i8-'1';i/)-3-t Kp^v-^^^u-T 5 K 
119 mg (0.22 ramoD^DMF 5mL(Z^^$-B:gt^* 'J -t? A 93 rag, B'^it^f-JV 
20 0.02 mL^JtaTt-C. M;ai=-C3. S^P^gj* Lfco C<OJEJS?ai=|&^^^7K0-^- h U 

^p::^pe;u^5";u-4.5af-x7K^i/-i4-t KP^i'-3r^ h^i/^ h^v-=E;u 



OH 




5 



15 
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#e>ttfc /v-(i7-i/^ p::^p If ;u.?*^;u-4,5a-x7K4ri/-i4-t KP^i/-3->t 

[^d^iy/. h^v/-^;!^ t-^>-6;8— f ;l/)-3-^ h4F-i/-:?^;U^ 5 K 112 mg 

;i/ 10 mU •i?PP7tx;UA 4 mL fc5§i®$-tJr. 0 °ClCT}li^^ 0.1 mL ^Ji^ 

jtjs^jjpxt^ p P7ix;uAic-cttffl Ltco mmmi'^t>-^x^na'^^^i^x^^ 

tl^*>'J * V^l/*^ A<7 p-7 h-^*ii8L. aMIb^l^a 102 (Q-P U— ft: 115 mg 
(JR^ 100% : 2steps) $#f=o Z^X^MS^^i LTa^^^l^a 102.^^i^=o 
10 'H-NMR (pptn) (300 MHz, CDC 1 3) 

7.64 (dd, 1H, J= 7.3, 8.2 Hz). 7.42 (d, 1H, J = 7.3 Hz), 7.18 (d, 1H, 
J = 8.5 Hz). 6.74 (d, 1H, J = 7.9 Hz). 6.60 (d, 1H, J = 8.2 Hz), 5.18 (d, 
1H, J = 8. 2 Hz), 3.98-4.07 (m, 4H) , 2.58-3.10 (m. 5H) . 2.26-2.38 (m. 3H) . 
2.12 (dt, 1H, J = 3.5, 12.0 Hz), 1.64-1.70 (ra, 1H), 1.42-1.53 (m. 3H), 
15 0.78-0.91 (m, 1H), 0.49-0.55 (ra, 2H), 0.10-0.14 (m, 2H) (^'J— <*) 
Mass (ESI) : 503 (M^+l) 

mti&m 103 

2-(i7-i/^ p :^p e;u.?t 5=-;u-4. 5Qf-x7K^i/-3. i4-i? t Kp^i/-^;^t:^ 

>-6i8— r;U) -1,2- i^t Kp— f ;i/-3-:*-> • JBS^J^ (.itti^ 103) (0 

20 




103 

6i8-^-;i/ hLx^t>-5> 100 mg (0.29 raraol)^ THF 10 mL ^M"^ 
h U -t^A 132 mg 2-— h P^Ol/^f P^-< K 108 mg $*nx.T. M^g 

25 izx 1 mamnLtzo mm^mB.i&mi.tc'^> x^/— 5 mL is^u in nboh 

7kj#ja 4 mL ^jtoK-T. MjaiCT 30 ^J-Felit^Lfco -^(0^.. Zn 96. mg ^AD 
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TLX. 3 mmis\mmm{.tzo BLt^m^^i^i^my^Ls Rmm^m^i^^^mj^m 
5 m 103 a>-p*j-w 29 mg (JR^ 22%) zti^M^mt^t Lxmmit-^^ 

103.^^fco 

'H-NMR (ppm) (400 MHz, CDC 1 3) 

7.82 (d, 1H, J = 8.0 Hz), 7.49 (t, 1H, J = 8.0 Hz), 7.24 (d, IN. J = 
8.0 Hz), 7.17 (t. 1H, J = 8.0 Hz). 6.79 (d, 1H, J = 8.0 Hz), 6.60 (d. 1H, 
10 J = 8.0 Hz). 4.89 (d. 1H, J = 7.7 Hz), 4.44 (ddd, 1H. J = 4. 5, 8.3, 13.1 
Hz). 3.16 (d, 1H, J = 5.5 Hz), 2.98-3.09 (m, 3H), 2.61-2.69 (ra, 2H), 
2.43-2.50 (m, 2H), 2.15-2.12 (m, 2H), 1.27-1.76 (m, 4H), 0.83-0.85 (m, 
1H), 0.51-0.57 (m, 2H) . 0.13-0.14 (m, 2H) (y^J—W) 
Mass (ESI) : 460 (M*+l) 

15 mmm io4 

3-(i7-i/^ p^p e;u.>i5=-;u-4,5af-x7KdF-i/-3,i4-i?t KP^*>-^;^t:^ 
>-6iS— f ;U)-1//-^-^-l/>J >-2,4-i?:*-> • m^mi^ iit-^m 104) <^^J* 




104 

20 6iS-:^;U h U^^-t^H > 100 mg (0.29 mmoD^THF 10 mL(Cj§M$i±0t^:*- h 'J 
•^7A 132 mgfeJ:tK2-— hP'Oy-f P^'f K 108 mg^M^Xs MjSf-n 
^^SI^Lfeo mt^^'MS.m^i^tz^. :^^y-J\^ 5 mLfccklK IN NaOH7K^?iS 

7K}Sfa*jnix.r^pp7i^/uAicrttaiLf=o mmm^^ibitx. f^m-§^^mzx 

n^MzB^^J^^ y—Ji^ 5 mL(C}§<S$-li-10% Pd/C 20.mg^*nx.r, 
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iffi^L2-T5y-/l^(17-i/<7 P^^P ^;U-4,5Qf-X7K^*/-3, 14-i?t Kp^ 

i/-^/l/t-^->-6j8-'f ;U)-^>XT 5 K 90 mg 67%) ^#fco 

5 mi^Jtitz 2-T5y-yv-(i7-i/^ p:^p e;u^^;u-4,5af-x7K^'>-3. i4-i?t 

KP=^F-*>-=E;i/t-^>-6j8--f ^U)-^^^^^ K 80 mg Si?^ P P ^ ^ XC?&«¥ 

1,1' -*;i/7|?^;bi?-f s^v''— ;u 42 m'&tafLX. M'Aizx 12 ^reliti* 

Lfco 5§j«^/mi±®*Lf=a. THF 4 mL fcJ:tK IN HCI 7Kj#?iS 4 mL ^SD^Tv 

a^^^^i^'i'A'e^jg^. mmLxm.^mm^mfco m^Mcm^mm^i^'j 

*y;U*^A<7PT icn^HL. M<b^!|^104_a>'7U--t*: 27 mg 

mm 32%)^mtco :i^^m^M^t\^xmmit^f^m.^'^f=^o 

'H-NMR (ppm) (400 MHz, CDC 1 3) 

15 7.55 (d, 1H, J = 7.7 Hz). 7.45 (t, 1H, J = 7. 7 Hz), 6.91 (t, IN, J = 
7.7 Hz), 6.84 (d, 1H, J = 8.2 Hz), 6.75 (d, 1H, J = 8.2 Hz), 6.70 (d, 1H, 
J = 8. 2 Hz), 5.62 (d. 1H. J = 8. 2 Hz), 4.92 (ddd, 1H, J = 4. 5, 8.3, 13.1 
Hz), 2.99-3.18 (m, 3H) , 2.21-2.75 (m, 5H) , 1.45-1.98 (m, 6H) , 0.83-0.85 
(m, 1H), 0.55-0.58 (m, 2H), 0.16-0.18 (m, 2H) (*) 

20 Mass (ESI) : 488 (r+1) 

m^m 105 

3-(i7-i/<7 p:^p e;u>t^;u-4,5af-x7K^V-3.i4-i?t KP^'>-^;ut-^ 

>-6iS--r;U)-2-^5*-:?|-^V-2,3-i; t KP-1//-^:^l/«J i/-4-:?|-> ■ M^mi^ 
iit^!^ 105) O-^^ 



OH 



25 




105 
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m^m 104 mWk<o-:i3mizmcx. i.r -*;u7H-;ui?-f s^y— yKOftj^y 

10 mg (iR^ 13% : 2steps) ^#fco t LrSe-lb^!^ 105 

5 'H-NUR (ppm) (300 MHz. CDCI3) 

7.91 (d, 1H, J = 7.4 Hz). 7.63 (t, IH.J = 7.4 Hz). 7.23 (t. 1H. J = 
7.4 Hz), 7.08 (d, 1H, J = 8.2 Hz). 6.79 (d. 1H. J = 8.0 Hz), 6.66 (d. 1H, 
J = 8. 2 Hz), 5.85 (ddd, 1H, J = 4. 5, 8.3, 13.1 Hz), 5.55 (d, 1H, J = 8. 2 
Hz), 2.98-3.16 (m, 3H) , 2.63-2.71 (m, 2H) , 2.17-2.47 (m, 4H) . 1.52-1.74 
10 (ra, 5H), 0.86-0.90 (tn. 1H), 0.53-0.58 (ra. 2H). 0.15-0.18 (m. 2H) (^'J — 

Mass (ESI) : 504 (r+1) 

WMm 106 

2-(i7-i/^ □ e;u.?<5^;u-4.5af-X7K^i^-3, i4-i?t KP^i/-^;b t:;h 
15 >-6i8— f ;U)-4//->r V4ry U >-1.3-i?;*-> • Jg5^^ i\t^^ 106) 



20 fflL^T. lO^PaljtaH&SSitL-C. ae-fb^JKa 106 (0:7 g— ft: 12 mg (IR^ 17%) 

'H-NMR (ppm) (300 MHz. ODGI3) 

8.21 (d, 1H. J = 7.4 Hz). 7.58 (t, 1H. J =7.4 Hz). 7.44 (t. 1H. J = 
7.4 Hz), 7.25 (d. 1H, J = 7.4 Hz). 6.72 (d, 1H, J = 8.2 Hz), 6.65 (d, 1H, 
25 J = 8. 2 Hz), 5.32 (d, 1H, J = 8. 2 Hz), 4.80 (ddd. 1H, J = 4. 5. 8.3, 13.1 
Hz), 4.06 (s. 2H). 2.89-3.12 (m, 3H). 2.59-2.69 (m, 3H) . . 2. 1 0-2. 40 (m. 




106 
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4H). 1.24-1.70 (m, 4H), 0.84-0.90 (m, 1H), 0.51-0.57 (ra, 2H). 0.13-0.16 
(ra. 2H) i-PO-m 
Mass (ESI) : 487 (M*+1) 

mum 107 

5 2-(i7-i/^p-^pe;u.?i5^;u-4.5af-x7ti^i/-3. i4-i?t Kp^i/-^;i/t-^ 

>-6i8— f;U)-^> [1.3.2] i?^TVr—;U-1. 1,3. 3-7^ h^5i-^-9--f K • ^ > 

x;U7t?i/M^ (.it-^^ 107) (O-^m 



10 6i8-7 5y-17-i/^ p:^P e;U^^;U-4.5af-X7H:^i/-3-^ h^'>^ hJF-i>- 
^;i/t-^-:/-14-:i-— ;U 117 mg (0. 30 mmol) ^i?^ P P.?t ^ > 5 mL(C}§M^i±v 
hyx5=-;UT5> 0.04 iiiL (0.29 mmol)^ ^>-lf i/-1. 2-i?X;i/-7 P 
^-Y K 79 mg (0.31 mmoD^AD^-C. mrSjbDllft^SfE Lfc. Jgi;&iig£$^lg(::^)% 

L. Rj^m'^m:it^mmm^m'ir k u "t? A*?&^$jni at ^ p PTiv^uAccrtttti 
mmi^xm^m^t LX2-iM-i^<? oyn e;i/.>t^;u-4,5a-x7K^i/-i4- 

tKP^i/-3-.?t hdV^i// h^i'-^;^t:^>-6i8-f ;i/)-^>*/[i,3.2]i?^7i/ 

-;i/-1.1.3.3-ir H^:i-4r-y--f K 192 ing$#fco 

^&*LfcJ|a^m!fel 192 mg $ ^.4-i>'t^V■> 3 raL 0.3 
20 mU 2-:^P/^y— ;U 1 mi ^IMtLX. ^iSlc-C 16 mm^WLtco JSP&jg^jiSfw 

^S4b^iK3 107 < P-7'J— ft: 76 mg (iR^ 46% : 2steps) ^#fco C*L$5S5 
25 ^^i: Lra®1b^i|^ 107.*#/io 
'H-NMR (ppm) (300 MHz. CDC 1 3) . 




wo 2004/033457 ^PCT/JP2003/012890 

8.03-8.00 (m, 2H), 7.94-7.90 (ni. 2H). 6.79 (d. 1H, J = 8.2 Hz), 6.65 
(d. 1H. J = 8.2 Hz), 5.25 (d, 1H, J = 8.5 Hz), 3.95 (ddd, IN, J =4.1, 
8.5. 13.8 Hz), 3.10 (d, 1H, J = 7.6 Hz), 3.06 (d, 1H, J = 19.0 Hz), 
2.86-2.56 (m, 3H) , 2.38 (d, 2H, J = 6.4 Hz), 2.33 (m, 1H), 2.15 (ddd, 1H, 
5 J =3.8, 12.0, 12.0), 2.01 (m, 1H), 1.78 (m, 1H), 1.57-1.43 (m, 3H), 0.85 
(in, 1H), 0.57-0.51 (m, 2H), 0.16-0.11 (m, 2H) (■7U— t*) 
Mass (ESI) : 545 (M^+1) 

mmm ids 

10 >-6i8— r;^)-^^x;^7|^>SJil#^-r 5 K • m^m^ Cit-^m 108) <o^^ 

OH 




)H 
108 

6iS-T5y-17-'>^ P e;U^5=-;i/-4,5a-X7K^i/-3-.?i h^i/y h**>- 
^;Ut-^>-14-;j-— ;U 203 mg (0.53 ramol) P P Tf^^UA 10 mL|C?&<S*'&, 
15 0 XilZX h U X5^;UT5 > 0. 15 mLfc J: tl^pt 5^;U-(2-<i7 O n :^Jiy zt- —Jl^)-^ly 
yx— h 136 mg^An^r. mSlCTSBtrel^^L. ^<D^30^r^*n|^^alg Lfeo 

•7^:^iy<pM.xnm^. ^my^xm^^m^mco ns^Mzm^Hitm^i^'jij^ 

20 ;u*^A^ p-7 h^^:7-<— (crsSL2-[(i7-i/^ p:3^p e;b/^;u-4,5af-x 
-r;u]-3eJiiS^.?«5^;uxx7^;u 219 mg (i^m 7i%)*^ifc„ 

#e)*Lfe2-[(17-e^^ P:^P e;U^5^^U-4,5a-X7K4ri/-14-t KP^i/-3-y 

h 4r h 4r i/-^ ;i/ 1 :^ >-6 i8 — T ;u) ;i/ "7 T ^ -se ^ 5=- ;u x x t- 

25 Jl 91 mg (0.16 mmol) $DMF 10 mllZ^Mt^-^M^tl V O J*. 352 mg^AO^T. 

80 'XiizxzmmmnLtzo sjs?s$^ja(cficj^Lfc^, jajs?s.sd2^-f hMitu. 
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#e>*bfe3a^J?K1^^ 2-:^P/^y — ;b 2 mL fc<fct^>7 P P7t^;UA 2 mL IC}§^S$ 

5 ig^M 0.2 mL ^1ia?iX. MSlcT 13 ^P^ii^Lfco. JRJS51^?aic|&^i^ 

fco mi^Htz'm±f^m^i^')iifji^i3^A<7o-^\^^^y^-izxmmL. mm 

it-^^ 108 (D-7 'J— 67 mg (J|R^ 85% : 2steps) ^#fco L 

10 xm.Mit'^^mj&^tzo 

^H-NMR (ppm) (300 MHz, CDC 1 3) 

8.06-8.08 (m. 1H), 7.82-7.97 (m, 3H), 6.80 (d. 1H, J = 8. 1 Hz). 6.65 
(d, 1H. J = 8. 1 Hz). 5.28 (d. 1H. J = 8. 3 Hz) . 3.92 (ddd. 1H, J = 3. 9. 
8.3. 13.1 Hz), 3.11 (d. 1H. J = 5.6 Hz). 3.06 (d, 1H, J = 18.3 Hz), 
15 2.78-2.87 (m, 1H). 2.60-2.70 (m, 2H), 2.32-2.39 (m. 3H). 2.13-2.20 (in, 
1H), 1.46-1.76 (m. 4H). 0.82-0.88 (m, 1H). 0.52-0.57 (ra, 2H). 0.12-0.15 
(m. 2H) C^'J— »:) 
Mass (ESI) : 509 CM*+1) 
109 

20 /l^(17-T'J;i/-4.5a-X7K^i/-3,14-i?t Kp^i/-^;n=:^>-6i8— f J^)-^^ 



OH 




mmm ^os ^m(Dyj^izmcx. 6i8-Ts>'-i7-s/^P3^pe;i/^5=-;i/-4.5 

25 a-X7K^*>-3-./ h^->-^;^t:^>-14-:^-— ;i/a)ftt>y f::i7-T'J;u-6 

;S-T5y-4.5a-X7H4r'>-3-pt h^i/pt h^v-^^l' t-^>-14-;i-— <;U^fflt^T. 
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109 ^#fco 



7.99-8.08 (m. 2H) . 7.50-7.92 (ra, 4H), 6.61-6.81 (m. 2H). 5.74-5.85 (m. 
5 1H). 5.27 (d. 1H. J = 8.3 Hz), 3.89-3.96 (m. 1H), 3.08-3.15 (ra. 3H) , 
2.94-3.03 (m. 3H), 2.48-2.66 (m. 1H). 2.29-2.36 (m. 1H). 2.13-2.20 (m, 
2H). 1.45-1.75 (m, 3H) (^'J— <*) 
Mass (ESI) : 495 (M*+l) 

mmm no 

Lo yi/^(i7-i/^p >^ptf;u^^ii/-4.5af-x7K^i/-3.i4-i>t KP^i/-^;i^ft- 

>-6/5-f;b)-2,3-i?t KP-^>l/[fl3-f V^Ty--^U-1.l-i?7h^-b--f K • 
iit-^^ no) 



15 mmm^oB<D^mwt [.xmi^^tcAh{\7-i^<7 azfu e;u.>i5^;u-4,5Qf-x7K^ 

i/-i4-t KP^*>-3-^ H^i/-^jut-^>-6i8— f ;u)-^?-x;u7t^>^lL 

5 K 37 mg (0.07 ramoD^THF 5 raLlCj§<!f ^it^ 1.03 M 7|?^> • THF^tt: 

JK9t L-Cyi^(17-i'^ P"^P tf;U/5=-;U-4.5a-X7K4ri^-14-t KP4r*>-3-y 
h^^-^;^t:^>-6i8— f;u) -2,3-5? t KP-'OV^C^d ^ V^Tl/— 

#&;lxfca^J«1^^ 2--^P/<y— ;U 3 inL fe<*:t;^PP3l^;UA 1 mL (Cj§«$ 
25 -Br. 0.3 mL ^^D^T. ^^(CT 13 ^r^^ltl^Lfco JKlSJl^jSlClS^nm 



'H-NMR (ppm) (300 MHz. CDCI3) 



OH 
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it-^^ 110 <D-P*)—W 22 rag (ilR^ 67% : 2steps) ^#fco ^il^M^Mi^tL 

5 'H-NMR (ppm) (300 MHz. CDC 1 3) 

7.79 (d, 1H, J = 7.8 Hz). 7.61 (m, 1H). 7.53 (m. 1H). 7.44 (d. 1H. J = 
7.8 Hz), 6.77 (d. 1H, J = 7. 8 Hz), 6.62 (d, 1H. J = 8.3 Hz). 4. 65 (d. 1H, 
J = 8.3 Hz). 4.59 (s, 2H). 3.64-3.70 (m, 1H), 3.10 (d. 1H. J = 5. 6 Hz). 
3.04 (d. 1H. J = 18. 3 Hz). 2.60-2.67 (m. 2H), 2.38 (d. 2H. J = 6. 6 Hz) . 
10 2.21-2.33 (ra. 2H). 2.13-2.19 (m, 1H). 1.78-1.83 (m, 1H). 1.68-1.72 (m, 
1H). 1.50-1.59 (m, 2H), 0.81-0.86 (m, 1H). 0.51-0.56 (ra, 2H), 0.10-0.14 
(m. 2H) (y^J-m 
Mass (ESI) : 495 (M*+1) 

mmm m 

15 17-i/^ p:^p tf;u.?<^;u-4,5af-x7H^i/-6i8-(fcf p u i?>-i-i';i/)-^ ;ut 
:^>-3. i4-i?:*--;i/ ■ m^miU. (-(b^^i 111) «>^j3E 



irju h Ui^y> • ^HW^ttS 200 rag (0.43 mmol)^'<i/-lf> 20 ml fz5S«* 

20 -fr, ep'ji^^ 2 mL ^m^fz^. 100 'ca)jftmicr7K^^^t^^LJ&:;5<e> i6 

81 rag (1.29 ramoDO).?* — ;i/}S?e[ 10 raL ^APtLT. MimX zmfUBWL 

25 jt^, mmLxm^mm^mtzo #t>;h,f::m^j?6«i^^i/'j*>r/u*^A<7PT k 
<f'y:p^—izxmmL. mmit-^^mj^^'J-i^ 142 mg mm 83%)^#fc„.._. 
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^H-NMR (ppm) (300 MHz. CDCI3) 

6.73 (1H. d, J = 8.1 Hz), 6.58 (1H, d, J = 8. 1 Hz), 4.66 (1H, d, J = 
6.9 Hz), 3.10 (1H, d, J = 5. 6 Hz). 3.04 (1H, d, J = 18.3 Hz), 2.5-2.8 
5 (6H, in). 2.38 (2H. d. J = 6. 6 Hz), 2.1-2.4 (5H, m). 1.90-2.05 (1H, m), 
1.8 (2H. m). 1.7 (1H, tn). 1.65 (1H, m), 1.5 (1H, m), 1.4 (1H, m), 0.8- 
0.9 (1H. m), 0.5-0.6 (2H. in). 0.1-0.2 (2H. m) (^''j— 
Mass (ESI) : 397 (M*+1) 

mmm 112 

SD ^UStt^^y h^O\y^>U.O g/kg)a>|g®rtS-¥fcJ:or{S^Lfco Hit) 
:f J;y^S:^^7k$iil:;lEA(JiA^Jg : 3^0.2 ml/min. S:^$?I1.5 ml/EE) LB 

s-^^ 10 ^^\>Mizmmp^s.ti<w^^w.m:^7^Ltcmm\^s.(o 5o%KiT**Lfcii 

7* 8^ 9^ 10^ 13^ 29^ 30^ 31% 33* M% 25^ 76^ 80* 82^ M% 89^ 90, 
91s 93. 94* 95. 110^^:1^111 C^tt^g^^TK^. l^tz^MSiit^^ 12. 14* 
15. 16. 17* 11* 20. 21. 23. 28. 46* 47. 50. 55. 56. 51. 58. 59. 60. 61. 
62. 63. 64. 65. 66. 68. 69. 70. 71. 72. 73. 74. 77. 78. 83* 85. 86. 87. 
25 88. 92. 96. 97. 98. 99. 100. 102* 103* IM* 105. 106* lOZ* 108 feJctX 109 

icfi io%i?>5=^;i/:;^;U7fx4ri^ K(DMSO)^^jg$. mtcWLmit-^^ 2. §2J$jz 
101 (ctt 20%i?/5^;ux;u7t^4ri' K(dmso)7K}§JS$. ^tcUmit^m sjs^ 

35_(cli 5%^->'J h— ;KXyl itol)7Kj§ji£^ffit^fco td:iSWWi^m^i\R^m] 
mm^mWir^ 10%DMS0 7K}§?S. 20%DMS0.7K}§?iKfeJ:U^ 5%*e<.'j h— ;u7Jc*;§ 
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5 ^6 





3-^5 
(me/kE ttkS) 






¥ # Si ^ Ifite 
i|3l 1^ ffl] flj Pel 
(^) 


it'^m 1 


0. 1 


20% DMS0:iK 




4 


11.7 


it-^m 2 


0. 1 


20% dmsotK 




4 


15. 5 




0. 1 






4 


15. 6 


it^<^ 5 


0. 1 


5%^V'J h- 


-;utK 


4 


9. 9 


it-^i^ 7 


1. 0 






5 


3. 8 




0.3 






4 


6. 8 


<k^!|^ 9 


0. 1 






6 


9. 1 


-fb-^ij^D 10 


0. 3 






4 


7. 8 


it-^m 11 


p. 005 


10% dmsotK 




5 


15.5 


-(b^l^llf 


0. 005 


5% ^ri'U h 


— ;utK 


5 


10. 3 


<b-&i^l2 


0. 03 


10% dmsotK 




5 


16. 5 


it-^^ 13 


0. 03 






4 


11.7 


<b^!|^ 14 


1.0 


10% dmsotK 




5 


7. 9 


-(b^^ 15 


0. 01 


10% dmsotK 




6 


12.2 


it^m 16 


0. 005 


.10% DMS0 7K 




5 


14. 8 


-Ib^ii^!! 17 


0. 005 


10% dmsotK 




5 


13.2 


^b^l^ 18 


0.01 


10% dmsotK 




4 


13.7 


it-^^ 20 


1.0 


10% dmsotK 




5 


18. 1 


ib^ii^ 21 


1.0 


10% dmsotK 




4 


19. 0 


-fb^l^ 23 


. 1.0 


10% dmsotK 




4 


32.0 


4b^^ 28 


0. 3 


10% dmsotK 




4 


19.6 


-fb^^l 29 


1.0 


^3S^i@TK 




4 


0. 8 


1b^!|^ 30 


3.0 


^Si^^tK 




4 


2.3 


it-^m 31 


1.0 


^S^^tK 




5 


1.0 


<b^J|^D 33 


3. 0 


^a:^^7K 




4 


2. 1 


it^f^ 34 


1.0 


^^:^^tK 




4 


9.2 


^b^!^ 35 


0.3 


5%4ri/'J h- 


-;^TK 


6 


29. 9 


4b^!^ 46 


1.0 


10% dmsotK 




4 


20.0 


it-^^ 47 


1.0 


10% dmsotK 




4 


21. 8 


ib^^ 50 


0. 1 


10% dmsotK 




4 


12. 8 


it-^^ 55 


0.1 


10% dmsotK 




4 


15.0 


-fb^!^ 56 


0. 1 


10% dmsotK 




4 


13. 7 
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hb^l 
kb^ii 
Kb^l 
kb^ij 
Hb^l 
Hb^^ 
Hb^i 
kb^! 
kb^i 
Mb^i 
Kb^i 

Ut-^' 

Mb^i 
Hb^ 
1b^ 
Mb^ 
Mb^ 
Hb^ 
Kb^ 
kb^ 



57 
58 
59 
60 

61 
62 
63 
64 
65 
66 
67 
68 

69 
70 

21 

72 
73 
74 
75 
I 26 
77 
a 78 
^ 79 
^ 80 
U 81 
^ 82 
M 83 
^ 84 
^ 85 
^ 86 
1^ 87 
^ 88 
^ 89 
^ 90 
!^ 91 
1^ 92 
^ 93 
^ 94 
^ 95 
1^3 96 
!^ 97 
^ 98 
% 99. 



0. 1 
0. 03 
0. 1 
0. 03 
0.03 
0.01 
0. 005 
0. 01 
0.01 
0. 003 
0. 003 
0. 001 
0. 1 
0. 1 
0. 1 
0. 003 
0. 03 
0. 03 
0. 1 
0. 01 
0. 01 
0. 1 
0. 1 
0. 1 
0.03 
0.03 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



1 
1 
1 
1 
1 

03 

1 

1 

03 



0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 



0% DMS0 7K 

0% dmsotK 
0% dmsotK 
0% dmsotK 

0% DMS0 7K 

10% dmsotK 

10% DMS0 7K 

10% dmsotK 
10% dmsotK 
10% dmsotK 
20% dmsotK 
10% dmsotK 
10% dmsotK 
10% dmsotK 
10% dmsotK 
10% dmsotK 
10% dmsotK 

1 0% DMSO tK 



£3a:^%TK 
10% dmsotK 

10% DMSO tK 

^^:^^tK 
^S^^tK 
^9^i^TK 
^S^i^TK 
10% dmsotK 
^S:^^tK 
10% dmsotK 
10% dmsotK 
10% dhsotK 
10% dmsotK 
^9:^^tK 
^S^^tK 

^3£^i^TK 

10% dmsotK 



^a:^^TK 



10% dhsotK 
10% dmsotK 
10% dmsotK 

10% DMSOtK 



4 

4 

5 

4 

6 

4 

4 

4 

4 

4 

4 
4 
4 
5 
4 
4 
4 
4 
5 
5 
4 
5 



24. 2 
19.3 
6. 1 
19. 7 
22. 6 

15. 3 

16. 1 
20.8 
18.6 
27. 4 
27. 3 
18.0 

15. 7 
8. 9 

24. 9 
26. 7 
13. 4 
24.0 
20.2 

16. 7 

16. 6 
13.4 

2. 1 

I. 1 
16. 1 
19. 9 
10. 6 

9. 3 
6. 9 
12. 1 
6.4 
10. 7 
12. 5 

17. 6 
14. 7 
16.0 
16.0 

II. 9 
15.0 
12. 9 
11.2 

7.2 
16. 9 
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Its a 1%1 1 UU 


n 1 




4 


14 0 


iu ^ ^ i ni 


u. o 


90% nM<%n 7k 




15 1 


JU ifcOn 1 AO 


n 1 


10% nM^o 7k 


A 


15 6 




n 1 


10% oM^n 7k 




13 1 


fMn i AX 


n 1 


10% niui<^o 7k 


A 


13 5 


ffj^n 1 AC 


U. 1 


in% niui^o 7k 




7 3 




U. U 1 


10% OM^^n 7k 


4 


12 9 


iu^ri}^ 1 A"? 


A A1 


1 n% riM^n 7k 




14 1 


iU 1 AO 


A A1 


1 A% AMQA lit 








A 1 
0. 1 


1 AQ£, nMCA ik 


A 


1 ft 1 


4k -^48/1 110 


0 1 


1 1— *aiu 


4 


12. 6 




1.0 




3 


2.8 




Iml/kg 


10% DMSOTk 


4 


3.5 




Iml/kg 


20% dmsotK 


4 


6.5 




Iml/kg 




k 


1.3 



S ^ C t A^IB €) A^ t JSC O fco 



5 mil±(DfiJffi(DW€g1t 
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^ ^ (o m m 



1. -m^ ( I ) 




(I) 

T^J-fl^. JStmia 7 13 (DT^^l/^r^Us ft^llt 3 J^n & 7 CD T;Kr=;K 

Uo^mmti 1 5) . i?;u7;b^;u (T;i/^;i/SPa>^^IS(* 1 A^ 

10 €) 5) $aL. R\ RM*^*i^*i.sa^fC7K^. t Kp^i/. mmm 1 5 <dt 
;uzi^i/, mrntA 3 3b^e) 7 (oryu-^r-p^i/. mM^ 7 13 (D7^;u^p^ 

7 13 a>i/^ pt;i/^;ut;i/^^u. ^^i![6 7{)Nt> 120)7 u— ^ 
^IS7;{^^p> 13 <dt^;u^;k m^tfe7;!)^e, i3(Z>T^;u^p^i/. mmWl.^*l^i^ 
20 5 oryu^^i'. h U ^'yurji-p^^^K K u :7;u3i-p> h^i/. i^r/. V5=- 

^i^T-f- h. SR«. SOR\ SOjR*. WpOR'. (CH2)pC0R\ (CH2)pC02R«. SOaNR'R'. 
CONRVs WpNR'R'. (CH2)pN(R')C0R«$^"rAV k 1i<D R* <0 3 "fe > 
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5 i/^p:^f^>ili^ii. i'^P'O^vJIS^^. v<7P/<>-x>li^^. v 

^p'^:^p■^^->^^g^]^, e/<7p/^:^p-fe>iSi^^. ->^p^:^^>$g^^. 

/7P^3fx>«e^^$aL. rM*-€-H-?*lSiJ^Ic. -^-y^. J^m. M^Ms BOBs 
-hP. tKP^S'. 1 75^?) 5 <D7;udF;U. M^ife 1 5 fl>T;u=i^'>. 

h'j 7;i/:i-P^5^;W h 'J 7;U:!|-P^ h^i/s i^Ty. m^ia 6 *Ne> 12 OTU 
10 — -f V^TJ-i/T-i- SR\ S0R\ SOjR\ (CH2)pOR\ (CH2)pC0R\ (CH2)„C02R*. 
SO2NRV. CONRV. (CH2)pNRV. (CH2)pN(R')C0R« ^^L. R' 1**^. StmWL 1 *^ 

p> 5 a>TJU^)\^s wimm. 1 A^fe 5 (DT;u-y-;K iStmik 7 *^p> i3 (dt^;u^;k 

i^^iai A^e> 3(Dt KP^i/T;U^;U. WpOR'. *fr(*(CH2)pCD2R"'$aL. R'\ 
R" -S-. ^fctt-CHj-Saf^bV R'^A^TK^-e. R"*«7K 

15 m. t KP^^i/, i^^lftl jSn?) SODT^Un^i^. *f=l4a^lSl 3b^& 5<DT;I/* 
y-fP^i/^aU, p^*0 35^^, 5(DSIia$aL. R"f*7k^. i^^Ut 1 A^P> 5<DT 
;U4r;K J^^tfe 3 A^P> 7 OT^lz-y-iUs jgtlilSfe 6 A^ 12 <Z>T U — ;K *fcl±m 

miH 7 Anp, 13 0T^;u4r;u$aL. R\ R'li-etv^HSiJiiicTKm. mm^ 1 

5 <0TJu^j\^. ^tzitmmiSL 7 ANe> 13 a)T^;u^;u$a-r] •^^^^t.-s^m 
2. -^ic (I) ^cfct^•r. Y. z coif*>e>*^— *fl!>^A<-c(=o)-T?ifey. «&:^(* 

4. — (I) fcfei^r. R'*<7Km. mmm 4 a^p> 7 ©i/^ PT;u*;ur;u* 
i^^ia 6 A^e> 8 a>i/<7PT;u^-;uT;u4r;i/. igtSIS 6 12 (Dtu— ;Us 
■^frttm^is 3 A^p> 7 <z)T;u^i:i;i/i?fey . mi^-r ^mmiz^^'^^m^ir ^ 2 

<®<0 R*At-^|CJS:oriim^^f=li 1 J5lJi.(DaSI» R'-em^^^tfc^^Hf >.sg 
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^m-^ms i^^a^^^iy^'^m. i/^p^>-x>$i^^. i/^p^^i^->«e^ 

10 k}&< 0 36^p) eonis-efcy. 2<i<7> r^a^-i^ic or ^iam*f=(* 1 *^e> 4 <@a> 
MSi^ R''i?§si$*tfc/<>-if:/j!e^iit?fcys R" *«-e:K-e*tsij<n=. y^^^ms 
i^m. mm. Bom. - hp. ::fpe;K tKP^ 

:7x-;U. -r V 5^7|- i/T:^ h . SR\ SOR\ SO^R^. (CH2)pOR\ (CH2)pC0R\ 
15 (CH2)pC02R\ SOjNR'R's CONRV. (CH2)pNRV. * fc I* (CHa) pN (R') COR» & y . p 

0 A^p> 5 (Dill&-efcys r'A^tKIS. ^5=-;u. xf=-;u, •^u\f)v. *tc(4:7x^;u 
rfey. R\ R'';!)^-?-*b-ettSiJ<@lC7K*. j^TJU. x5^;K Zfa\£jVs 
i?;UT*feys R'3b^7K0> *fcf*^^;ut?ifey. R^\ R" ;^l^3!g^L•r-0--efc'SA^. 

6. —m^ (I) l=*5t^•C. Y. Z 36<i:%lz|l-=Ffilfife^1?ife-Sm3K^ 1 IB«t(Z>«]S 

7. -iS^e ( I ) (cfctN-Ts R'A^Tkm. ^mift 1 75)^f> 5 (dt;u^;i/. ^^iS 7 A^ 

i?;uT;u*;u (f=/j:LT;u4r;uSP<z>m^ifei* i 5) T?fcy. BSl^-r'S^iiic 

■5-jh.-€'tts^-r-5> 2 R*35<-^(cntoTi^a^*fci* 1 uiJi(Z)sgi^ R'7?m 

^$:hfc^>4f>$S^^. eyi?>i|g^^. ^y^L^ty^-^m. i/^P:^P/<> 
HS^^. p p^>^.>$S^^. i/^7.p/<>7^>sii.'&^. 
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2-tf g e?— ;ux^;u. 2-tfgi?-;b:>^pe;u. 3-e'j i?-;u^^;u. 
3-egi?-;i'X^;u, 3-e'ji?-;u:^pt?;K 4-e'j i?~;u;<5=-;u> 4-eui?- 
;ux^;u. 4-e'J e?-;u::^pe;u-C(fey. r**^ t KP#i/> ^ 

T-b h^e/*f=l*::^P ^i^-efeMs k A< 0 6 (OSElllf^fcy. 2 ^@<Z> R* 

P, y5=^JK X5=-;U. -^PlfJU^ t KP^i/v >t W4ri/. X h^i/. 

hy -I^^UTl-P^^JUs ^^yU^J-P^ h^i/. *>Ty. :7xnjl/, -fV5=^^*/T 
-^h. SR«. SOR\ SOS\ (CH2)pOR\ (CH2)pC0R\ (CH2)pC02R\ SO^NR^R'. C0NR'R% 
(CHa) pNR'R«. * fr I* (CH^) pN (R^) COR" 1? & y . p 0 5 (DmBV fey. RM*7K 

x5^;|/, i^pe;!/. */if*7x-;uT?fcy. r\ r« A^-?-;h.^tL»J{@ 
iz^m. x5=-;i/. ::^pe;u. *fc(*'<>i?;bT?fcy . r'A^tK^s 

^5^;b-X»fey* R'\ R" A^^^LT-O-Tfe-SA^ R'«3b<7Kigt?. R" *^7K0. 
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5 11. — jtesc (II) 




(II) 

i^^.R\ R^ R\ R\ R'\ R'utmmMmi^^mcx'h^). r*\ r . r . r . 

k' l*MiaR\ X. Y. Z. k tl^-iD^g^a-TA^ Y' , Z' *^t^l^(CllT-fiIi^^ 
X' i)^'-ic\\^)rs -(CH2)5-s -(CH2)rO-(CH2)2-(Z>^^ k' I* 1 m±i?J&lt*T,l*>Ei: 
10 iS>-r. Y' . Z' A<l^^lc-C(=0)--^ X' A< 2 1@<Dm^J: 

ti(Dli^k' I* 1 m±T»JEfCt*tl«fee>i*. 4'-^*(R'')k' A<^>Hf>«i^^r-a& 

15 12. — Jls^ (II) icist^Ts Y' . z' (D^^e)A^~^a>^*<-c(=o)--cfcy. ife 

13. (II) iCfcl^T. Y' . Z' *<t=fc(Z-C(=0)-75fe^m^^ 11 1B«©^ 

20 14. -«ftS (II) (CfelxT. R'A<*fi. JSfelfel»4A^e> 7<Z>i/^7PT;i/dF-;UT;i/^ 
m^tft 6 An?* 8 (Di/^ PT^U^-yi/T^l/^r^l/. ^^Ift 6 *^ 12 (Z>T U — 

3 ;{^^e> 7 <7)T;U^-;U$^U. I^l^f ^M^I^l^ti'-^jKa^-r ^ 2 
<1(D R*' Tb^-J^fotCoT^S^^fcl* 1 J$l-t<Z>S^» R'T?Sil^*tyi^>4f >^ 
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>mhMs i/^p^:/^i/«g^5i. e/^p^>7^>$S^^. i/^p'^^r-y-vfi^ 
m> i/^7p/s:!\r"b>j^^ii. i/^P'^:^^>«e^Ss *L<i*i/^p^:^T->$S 

5 15. -«ft^ (M) cifct^T. R';5<7kig. i/<7P-:^pe;uy5^;K i/^ p::f5^;u.?t 

10 k ' At 0 A^fe 6 <7>Slia-^fcy. 2 R*' A^-^lCJEpot^imSi^fcl* 1 A^e> 4 
<@a)mSlS R" T?§SI**vfc^>-tf>«§^^'efty. R" At-€-*t-^ii»Jii(c. :7»y 

.m. i^m. mm. bob. - hp. ^^^jv. x5^;k :^pe;K 

P4p.>^ > h^F-i/. xh^ri/. h y •7;u:^-p,?t^;Us h y :7;u:4- P ^ h^*>. 

7J, ■7x=;U. -fV5^:j-VT:^h. SR\ SOR\ SO^R^s (CH2)pOR\ (CH2)pC0R\ 
15 WpCOjR'. SOjNR'R'. CONR'R's (CH2)pNR'R\ ^ fc (* (CHj) pN (R') COR» 1? fc y . p A^ 

0 A^e> 5 <Dllfffe-c?(fey . r'A^tK^. /^;u. x^/u. ■::fpe;K *fctt>'xr.;u 
•efey. R\ R' At^*L^HSiJ^®ic7K^. x5^;k "i^peyu. *fcl4^> 

i?;ui?fcy. r'a^tK^. ^f=(*;>t5^;uT'&y . r'\ r" A^ts^ur-o-i^fe-SAN. 

16. (II) r:itel^T. Y' . Z' A<i:tl(cM^F■filli^^■Cfc§mjft^ 11 IBit 

17. -|g5e (II) icfcUT. r'A^tK^s ^miS 1 A^p> 5<dt;uJp;k ^mi![7A^ 
c, 13 0!>T^;u:^F-;u. ■7^-;ut;u*;1' (fcf£LT;u^;uSPa)igt^3ai± 1 A'^e> 

25 5) . 5^X^J!UT;U4r;U (fcf£ LT^b^^UfflJO^^tUtt 1 A^e) 5) . *f=l*ey 

i;;i/T;u*;u (f=f£LT;u^;uSP<o^^ia(* i A^€> 5) iffcy. BlSE-r^m^i- 
^^ttfc'O-if >s|g^3^. eyi?>«S^^. :^37^u>gg^^. v^p::^p/^> 
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i/<7P/^^-9->l|g^^. i/<7n^^'\i>m'^M. i/^p^:^^>ai^^. %U< 

18. —m^ (II) f::*5t^'C. R'A^7K^. ^5^;u. zfu\£)\,. K>i;;u, 
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